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vs. Compression: ,
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Exhibit 11-5 Graph: "Ratio of Peak Laplacian to that of Largest and Nearest Side Lobes
vs. Compression ,

[One graph each per ~eference image, test patch) pair for largest
and for nearesti

Exhibit 11-6 Graph: Correlation Side Lobe to Peak Ratio vs. Radial Distance,
[1 graph per (reference image, test patch pair-lcompressions per-graph]

Exhibit 11-7 Graph: Laplacian Sidelobe to Peak Ratio vs. Radial Distance,
U1 graph per (reference image, test patch) pair;, 7 compressions per graph]
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Exhibit IH-I

Graph: Value of Correlation at Correct Location vs. Compression
[one graph per (reference image, test patch) pair]
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Exhibit il-i-a
AlI WI: Value of Correlation at Correct Location vs. Compression
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Exhibit 11-1-b
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Exhibit LI-I-c

Al1 W3: Value of Correlation at Correct Location vs. Compression
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Exhibit II-1I-d

AlI W4: Value of Correlation at Correct Location vs. Compression
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Exhibit U1-1-e
A2 Wi: Value of Correlation at Correct Location vs. Compression
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Exhibit Il-i1-f
A2 W2: Value of Correlation at Correct Location vs. Compression
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Exhibit H- I-g
A2 W3: Value of Correlation at Correct Location vs. Compression
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Exhibit II-1-h

A2 W4: Value of Correlation at Correct Location vs. Compression
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Exhibit 11-2

Graph: Value of Max Laplacian vs. Compression
[One graph per (reference image, test patch) pair]
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Exhibit 1-2-e A2 Wl: Value of Max Laplacian vs. Compression
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Exhibit 11-2-g A2 W3. Value of Max LApla%12fl VS. Compression
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Exhibit 11-3

Graph: Value of Max Smoothed Laplacian vs. Compression
[One graph per (reference image, test patch) pair]
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Exhibit 11-3-a

x106  Al WI: Value of Max Smoothed Laplacian vs. Compression
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Exhibit 11-3-c

x10 6  Al W3: Value of Max Smoothed Laplacian vs. Compression
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Exhibit 1-3-e
x10 6  A2 WI: Value of Max Smoothed Laplacian vs. Compression
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Exhibit 1I-3-g

X10 6  A2 W3: Value of Max Smoothed Laplacian vs. Compression
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Exhibit 11-3-h
X10 6  A2 W4: Value of Max Smnoothed Laplacian vs. Compression
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Exhibit H-4

Graph: Ratio of Peak Correlation to that of Largest and Nearest Side Lobes
vs. Compression
[One graph per (reference image, test patch) pair for largest and for
nearest]
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Exhibit-III-4-a- 1

AlI Wi1: Ratio of Peak Correlation to that at Largest Side Lobe
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Exhibit-Il-4-b- I

A l Wi: Ratio of Peak Correlation to that at Nearest Side Lobe
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Exhibit-I1-4-a-2
Al1 W2: Ratio of Peak Correlation to that at Largest Side Lobe
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Exhibit-III-4-a-3
Al1 W3: Ratio of Peak Correlation to that at Largest Side Lobe
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AlI W3: Ratio of Peak Correlation to that at Nearest Side Lobe
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Exhibit-114-a-4
A l W4: Ratio of Peak Correlation to that at Largest Side Lobe
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Exhibit-1-4-b-4

Al W4: Ratio of Peak Correlation to that at Nearest Side Lobe
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Exhibit-LI-4-a-5

A2 W I: Ratio of Peak Correlation to that at Largest Side Lobe
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Exhibit-11-4-a-6

A2 W2: Ratio of Peak Correlation to that at Largest Side Lobe
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Exhibit-H-4-a-7
A2 W3: Ratio of Peak Correlation to that at Largest Side Lobe
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Exhibit-1-4-b-7

A2 W3: Ratio of Peak Correlation to that at Nearest Side Lobe
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Exhiit-I-4a-8A2 W4: Ratio of Peak Correlation to that at Largest Side Lobe
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Exhibit H-5

Graph: Ratio of Peak Laplacian to that of Largest and Nearest Side Lobes
vs. Compression
[One graph per (reference image, test patch) pair for largest and for
nearest]
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0~ Al WI: Ratio of Peak Laplacian to that at Nearest Side Uobe
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Exhibit-II-5-a-2

Al W2: Ratio of Peak Laplacian to that at Largest Side Lobe
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Exhibit-U-5-a-3

Al W3: Ratio of Peak Laplacian to that at Largest Side Lobe
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Exhibit-I1-5-a-4

Al W4: Ratio of Peak Laplacian to that at Largest Side Lobe
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Exhibit-II-5-a-5

A2 WI: Ratio of Peak Laplacian to that at Largest Side Lobe
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Exhibit-lI-5-b-5

A2 WI: Ratio of Peak Laplacian to that at Nearest Side Lobe
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Exhibit-II-5-a-6

A2 W2: Ratio of Peak Laplacian to that at Largest Side Lobe
7

6-

;9 5-

4-

0
20 40 60 80 100

Compression Ratio. Exhibit-II-5-b-6

A2 W2: Ratio of Peak Laplacian to that at Nearest Side Lobe
7

6-

0

d 5-
0

-J

4) 4
*0

2-,

0

204 08 0
Copsio ai



Exhibit-II-5-a-7

A2 W3: Ratio of Peak Laplacian to that at Largest Side Lobe
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Exhibit-H-5-a-8

A2 W4: Ratio of Peak Laplacian to that at Largest Side Lobe
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Exhibit U-6

Graph: Correlation Side Lobe to Peak Ratio vs. Radial Distance
[One graph per (reference image, test patch) pair; 7 compressions per
graph]
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ExhibiL-11-6-c
AlI W3: Correlation SideLobe to Peak Ratio vs. Radial Distance
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Exhibit-lI-6-e A2 Wi: Correlation SideLobe to Peak Ratio vs. Radial Distance
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A2 W3: Correlation SideLobe to Peak Ratio vs. Radial Distance
Curves for comp~ession ratios: 1:.- 15:1 27:1 36:1 60:1 84:i 117:1
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Exhibit H-7

Graph: Laplacian Side Lobe to Peak Ratio vs. Radial Distance
[One graph per (reference image, test patch) pair; 7 compressions per
graph]



Exhibit-lI-7-a
AlI W 1: Correlation SideLobe to Peak Ratio vs. Radial Distance
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Exhiit-1-7-c A I W3: Correlation SideLobe to Peak Ratio vs. Radial Distance
1 'Curves tor compi~cssion ratios: 1: i 14:1 2j:1 33:1 8:1 90:1 116:1
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Exhibit-11-7-d

AlI W4: Correlation SideLobe to Peak Ratio vs. Radial Distance
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Exhibit-lI-7-c

A2 Wi1: Correlation SideLobe to Peak Ratio vs. Radial Distance
'Curves for compr'ession r~aios: 1:i 15:1 21:1 36:1 60:1 84:i 117:1

0.9

* 0.8

0.7

S 0.6

o 0.5
q)

03~~a A... *'

0 50 100 150 200 250 300 350 400 450 500

Radial Distance From Peak
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A2 W2: Correlation SideLobe to Peak Ratio vs. Radial Distance
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Exhibit-11-7-g
A2 W3: Correlation SideLobe to Peak Ratio vs. Radial Distance
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Exhiit-1-7-h A2 W4: Correlation SideLobe to Peak Ratio vs. Radial Distance
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Exhibit U-8

Graph: Laplacian vs. Radial Distance
[One graph per (reference image, test patch) pair; 7 compressions per
graph]
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Exhibit-II-8-a
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Exhibit-11-8-c

X10 6  AlI W3: Laplacian of Correlation vs. Radial Distance
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Exhibit-ll-8-e

6X10 6  A2 W I: Laplacian of Con-elation vs. Radial Distance
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Exbibit-LI-8-g

X10 6  A2 W3: Laplacian of Correlation vs. Radial Distance
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X10 6  A2 W4: Laplacian of Correlation vs. Radial Distance
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Exhibit II-9

Experimental Data
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THE PERFORMANCE OF
WAVELETS FOR DATA COMPRESSION IN
SELECTED MILITARY APPLICATIONS

FINAL REPORT

Exhibit 11-10

Graph: Laplacian of Correlation of Al W1 (at various scalings) with Al (at
a given compression ) vs. Radial Distance
[Two graphs per compression; seven scalings per graph]
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Exhibit 11-10-a- I
Al WI: Laplacian of Correlation of Al (uncompressed)

4.5 ~ with AlI W I (scaled variously) vs. Radial DistanceI
Curves for scales 1.00 1.01 1.02 1.03'1.05 1.10 and 1.20
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Exhiit I-10a-2 Al WI: Laplacian of Correlation of Al (uncompressed)

4.5 with Al WI (scaled variously) vs. Radial Distance

Curves fo scales 1.00 0.99'0.98 0.97'0.95 0.90 and 0.80

4

S 3.5

o 3'
CI

S 2.5"
0

A

0.5

0.5.~ -it -

0 20 40 60 80 100 120 140 160 180

Radial Distance from Maximum Peak



Exhibit Al W 1: Laplacian of Correlation of A I (compressed 14: 1)

with A1 WI (scaled variously) vs. Radial Distance
2.5 .......

Curves for scales 1.00 1.01 1.02 1.03 1.05 1.10 and 1.20
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Radial Distance from Maximum Peak
* Exhibit I1- 10-b-2

Al W 1: Laplacian of Correlation of Al (compressed 14:1)

with A1 WI (scaled variously) vs. Radial Distance
2.5 1....

Curves for scales 1.00 0.99 0.98 0.97 0.95 0.90 and 0.80
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Exhibit 1110-cl AI WI: Laplacian of Correlation ofAlI (compressed 23: 1)

with Al WI (scaled variously) vs. Radial Distance
1.81

Curves for scales 1.00 1.0 1 '1.02 1.03' 1.05 1.10 and 1.20
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* Exhibit II- Il0-c-2
A I Wi1: Laplacian of Correlation of AlI (compressed 23: 1)

with AlI W I (scaled variously) vs. Radial Distance

Curve- for scales 1.00 0.99'0.98 0.97'0.95 0.90 and 0.80
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Exhibit ll-10-d- I
AlI W 1: Laplacian of Correlation of Al1 (compressed 33: 1)

withAlI Wi (scaled variously) vs. Radial Distance
141111

Curves for scalcs 1.00 1.0 1 1.02 1.03 1.05 1. 10 and 1.20
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Exhibit 11-10-d-2 AlI Wi1: Laplacian of Correlation of Al1 (compressed 3 3:1)

with AlI W I (scaled variously) vs. Radial Distance
14111 II

Curves for scales 1.00 0.99 0.98 0.97 0.95 0.90 and 0.80
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Exhibit II-10-e- 1 A W 1: Laplacian of Correlation of A 1 (compressed 58:1)

with Al WI (scaled variously) vs. Radial Distance

Curves for scales i.00 1.01 1.02 1.03 1.05 1.16 and 1.26
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* Exhibit II-lI0-e-2
A I W 1: Laplacian of Correlation of A l (compressed 58:1)

with A l W1 (scaled variously) vs. Radial Distance
911

Curves for scales 1.00 0.99 0.98 0.97 0.95 0.90 and 0.80
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Exhibit ll-10-f- A1 W1: Laplacian of Correlation of AlI (compressed 90: 1)

with Al1 Wi1 (scaled variously) vs. Radial Distance
7 1 1 1

Curves for scales 1.00 1.01 1.02 1.03 1.05 1. 10 and 1.20
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Exhbit11-10f-2 AlI Wi1: Laplacian of Correlation of Al1 (compressed 90: 1)
with AlI W I (scaled variously) vs. Radial Distance

7 1

Curves for scales 1.00 0.99 0.98 0.97 0.95 0.90 and 0.80
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Exhibit HI- 10-g-l1 AI W 1: Laplacian of Correlation of AlI (compressed 120: 1)

-with Al WI (scaled variously) vs. Radial Distance
4.5 1

Curves for scales 1.00 1.01 1.02 1.03 1.05 1.10 and 1.20
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Exhibit H-10-g-2 AlI Wi1: Laplacian of Correlation ofAlI (compressed 120: 1)

with AlI WI (scaled variously) vs. Radial Distance
5Curves for scales 1.00 0.99'0.98 0.97'0.95 0.90 and 0.86
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THE PERFORMANCE OF
WAVELETS FOR DATA COMPRESSION IN
SELECTED MILITARY APPLICATIONS

FINAL REPORT

Exhibit II-11

Graph: Laplacian of Correlation of Al WI (at a given scale) with Al (at
various compressions) vs. Radial Distance
[One graph per scaling; seven compressions per graph]
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Exhibit II- 11-a Laplacian of Correlation of Al W1 (scale 1.0) with Al

4.5 (at various compressions) vs. Radial Distance

Curves for compression ratios 1:1, 14:1, 23:1, 33:1, 58:1, 90:1, and 117:1
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Exhibit II-11-b Laplacian of Correlation of A1 W1 (scale 1.01) with A1

(at various compressions) vs. Radial Distance
4 i 1

Curves for compression ratios 1:1, 14:1l, 23:1, 33:1,58:1, 90:1, and 117:1
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Exhibit 11-11 -c Laplacian of Correlation of Al W1 (scale 1.02) with Al

(at various compressions) vs. Radial Distance
3.5 111

Curves focompr'ssion ratios 1:1, 14:1, 23:1, 33:1,58:1, 90:1, and 117:1
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Exhibt II-11 -dLaplacian of Correlation of Al WI (scale 1.03) with Al
(at various compressions) vs. Radial Distance

Curves for compression ratios 1: 1, 14:1, 23:1, 33:1, 58:1, 90: 1, and 117:1
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Exhibit l-i IlI-e Laplacian of Correlation ofAlI W I (scale 1.05) with Al

(at various compressions) vs. Radial Distance

Curves tar compression ratios 1: 1, 14:1, 23:1, 33:1, 58:1, 90: 1, and 117:1
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Exhibit 11- 1-f Laplacian of Correlation of Al W1 (scale 1.10) with Al

(at various compressions) vs. Radial Distance
14 111-

Curves for compression ratios 1:1, 141, 23:1,32:1, 5S:1, 90:1,anld 117:1
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Exhibit 11-11-g Laplacian of Correlation of Al W1 (scale 1.20) with Al

(at various compressions) vs. Radial Distance

Curves for compression ratios 1:1, 14:1, 23:1, 33:1, 58:1, 90:1, and 117:1
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Exhibit 11- 11 -h Laplacian of Correlation of Al W1 (scale 0.99) with Al

(at various compressions) vs. Radial Distance3 .5 , 1,

Curves for compression ratios 1:1, 14:1, 23:1, 33:1, 58:1, 90:1, and 117:1
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Exhibit 1-11 -i
Laplacian of Correlation of Al W1 (scale 0.98) with Al

(at various compressions) vs. Radial Distance
3 .5  -IIII

!Curves for compression ratios 1: 1, 14:1, 23;:1,33:1, 58:1, 90: 1, and 117:1
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Exhibit 11[-11I-k Laplacian of Correlation of Al WI (scale 0.95) with Al

(at various compressions) vs. Radial Distance
2111

Curves for compress ion ratios 1:1, 14:1, 23:1, 33:1, 58:1, 90:1, and 117:1
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Exhibit 11-li1-1
Laplacian of Correlation of Al W1 (scale 0.90) with Al

(at various compressions) vs. Radial Distance
12 111

urvcs for compression ratiosl1:1, 14:1, 23:1, 33:1, 58:1, 90:1, and 117:1
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Exhiit H I I-rn Laplacian of Correlation of Al W I (scale 0. 80) with Al1

45 (at various compressions) vs. Radial Distance

urves for compression ratios 1:1, 14:1, 23:1, 33:1, 58:1, 90:1, and 117:1

4 -- -- -

3.5-

2.5

0 2

0.5

0
0 20 40 60 80 100 120 140 160 IS0

Radial Distance from Maximum Peak



THE PERFORMANCE OF
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SELECTED MILITARY APPLICATIONS
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Exhibit 11-12

Scaled Data



Exhibit 1-12-a Uncompressed, All Scalings

........ scOO1080.rep
Image AQVIR1(41:297,231:487) at compression 1.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 0.80
Location of max in original is (169,359)
Location of max in compression is (161,354), sub-pixel is (163.625,352.250)
Laplacian Value at max location is 705093.500000 at (160,354)
Smoothed (FFT) Maximum Laplacian Value is 1425488.00 at (170.375,360.375)

Adjusting Locations:
(165,356) <==> new (161,354)
(184,343) <==> new (180,341)
(184,343) <==> new (180,341)
(174,321) <==> new (175,322)
(221,356) <==> new (216,353)
(221,356) <==> new (216,353)

(161,432) <==> new (157,432)
(161,432) <==> new (157,432)
(167,439) <==> new (158,436)
(229,301) <==> new (224,301)
(229,301) <==> new (224,301)
(242,305) <==> new (244,300)
(174,460) <==> new (172,462)
(174,460) <==> new (172,462)
(178,471) <==> new (179,470)
(48,309) <==> new (44,308)
(276,280) <==> new (272,279)
(251,474) <==> new (257,475)
(276,235) <==> new (275,231)
(276,235) <==> new (275,231)

Side Lobe Information, Maximum Value is 5.7837e+06

.Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian
1.000000 0.000000 0 (161,354) 442654

0.649484 1.874313 18 (180,341) 385289

0.649484 1.874313 23 (180,341) 385289
0.255579 5.924756 40 (175,322) 188601
0.614770 2.112872 53 (216,353) 237597
0.614770 2.112872 56 (216,353) 237597
0.523040 2.814655 71 (157,432) 189868
0.523040 2.814655 75 (157,432) 189868

CK515090 2.881171 79 (158,436) 257433

0.242851 6.146608 82 (224,301) 59287.4

0.242851 6.146608 84 (224,301) 59287.4

0.190419 7.202897 89 (244,300) 90529.4
0.411770 3.853452 97 (172,462) 143024
0.411770 3.853452 105 (172,462) 143024
0.242493 6.153000 113 (179,470) 197281

0.355157 4.495798 123 (44,308) 221970
0.347899 4.585468 135 (272,279) 197498
0.389450 4.095480 145 (257,475) 156435

0.153889 8.127910 155 (258,231) 0
0.331694 4.792626 161 (275,231) 0
0.331694 4.792626 166 (275,231) 0



scOOlO9O.rep
Image AQVIR(41:297,231:487) at compression 1.0:1 against window Wl.
indow contains 0.00% noise and is out of scale by a factor of 0.90
ocation of max in original is (169,359)
ocation of max in compression is (165,356), sub-pixel is (164.625,356.375)

Laplacian Value at max location is 1190622.500000 at (164,357)
Smoothed (FFT) Maximum Laplacian Value is 1704736.00 at (170.375,360.375)

Adjusting Locations:
(167,358) <==> new (165,356)
(186,344) <==> new (184,343)
(186,344) <==> new (184,343)
(176,321) <==> new (174,321)
(223,357) <==> new (221,356)
(223,357) <==> new (221,356)
(161,430) <==> new (161,432)
(161,430) <==> new (161,432)
(165,437) <==> new (167,439)
(230,303) <==> new (229,301)
(230,303) <==> new (229,301)
(243,306) <==> new (242,305)
(174,454) <==> new (174,460)
(175,461) <==> new (174,460)
(180,472) <==> new (178,471)
(52,310) <==> new (48,309)
(278,280) <==> new (276,280)
(253,474) <==> new (251,474)
(275,238) <==> new (276,235)
(279,235) <==> new (276,235)

Side Lobe Information, Maximum Value is 8.2423e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (165,356) 1.16537e+06
0.470280 3.276439 18 (184,343) 252865
0.470280 3.276439 23 (184,343) 252865
0.247527 6.063766 40 (174,321) 457402
0.368116 4.340151 53 (221,356) 224108
0.368116 4.340151 56 (221,356) 224108
0.299115 5.241614 71 (161,432) 59147.8
0.299115 5.241614 75 (161,432) 59147.8
0.274671 5.611866 79 (167,439) 236150
0.222551 6.525707 82 (229,301) 128389
0.222551 6.525707 84 (229,301) 128389
0.203942 6.904941 89 (242,305) 107498
0.358341 4.457031 97 (174,460) 188350
0.358341 4.457031 105 (174,460) 188350
0.272272 5.649973 113 (178,471) 125416
0.278669 5.549120 123 (48,309) 179192
0.230987 6.364128 135 (276,280) 138354
0.253759 5.955778 145 (251,474) 249558
0.230077 6.381267 155 (258,231) 0
0.278534 5.551223 161 (276,235) 297477
0.278534 5.551223 166 (276,235) 297477



scOO1095.rep
Image AIVIR(41:297,231:487) at compression 1.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 0.95
ocation of max in original is (169,359)
ocation of max in compression is (167,358), sub-pixel is (167.250,357.500)

Laplacian Value at max location is 1899927.000000 at (167,358)
Smoothed (FFT) Maximum Laplacian Value is 1307264.00 at (168.750,358.625)

Adjusting Locations:
(168,358) <==> new (167,358)
(187,345) <==> new (186,344)
(187,345) <-=> new (186,344)
(178,320) <==> new (176,321)
(222,364) <==> new (223,357)
(223,358) <==> new (223,357)
(160,429) <==> new (161,430)
(160,429) <==> new (161,430)
(165,437) does not move
(231,303) <==> new (230,303)
(231,303) <==> new (230,303)
(243,307) <==> new (243,306)
(175,455) <==> new (174,454)
(176,463) <==> new (175,461)
(181,472) <==> new (180,472)
(53,310) <==> new (52,310)
(279,281) <==> new (278,280)
(255,475) <=-> new (253,474)
(275,239) <=-> new (275,238)
(280,236) <==> new (279,235)

Side Lobe Information, Maximum Value is 9.3478e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (167,358) 1.89993e+06
0.428843 3.677012 18 (186,344) 217907
0.428843 3.677012 23 (186,344) 217907
0.207838 6.822747 40 (176,321) 310500
0.298933 5.244263 53 (223,357) 179074
0.298933 5.244263 56 (223,357) 179074
0.236692 6.258169 71 (161,430) 119390
0.236692 6.258169 75 (161,430) 119390
0.237810 6.237698 79 (165,437) 162454
0.199730 6.995564 82 (230,303) 106873
0.199730 6.995564 84 (230,303) 106873
0.204572 6.891542 89 (243,306) 182654
0.287046 5.420491 97 (174,454) 118628
0.312029 5.058047 105 (175,461) 238411
0.248676 6.043667 113 (180,472) 221383
0.247021 6.072657 123 (52,310) 148349
0.197243 7.049992 135 (278,280) 227539
0.227980 6.421033 145 (253,474) 200903
0.241460 6.171542 155 (258,231) 0
0.220032 6.575146 161 (275,238) 239980

0.251159 6.000512 166 (279,235) 345419



SscOOlO97.rep
Image AQVIR1(41:297,231:487) at compression 1.0:1 against window WI.

-, Window contains 0.00% noise and is out of scale by a factor of 0.97
W Location of max in original is (169,359)

ocation of max in compression is (168,358), sub-pixel is (168.125,358.125)
Laplacian Value at max location is 2969877.000000 at (168,358)
Smoothed (FFT) Maximum Laplacian Value is 3018176.00 at (168.500,358.500)

Adjusting Locations:
(168,358) does not move
(187,345) does not move
(187,345) does not move
(178,320) does eot move
(222,364) does not move
(224,359) <==> new (223,358)
(160,429) does not move
(160,429) does not move
(165,438) <==> new (165,437)
(231,303) does not move
(231,303) does not move
(243,307) does not move
(175,455) does not move
(176,463) does not move
(181,472) does not move
(54,310) <==> new (53,310)
(279,281) does not move
(256,474) <==> new (255,475)
(275,239) does not move
(280,236) does not move

Side Lobe Information, Maximum Value is 1.00744e+07
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,358) 2.96988e+06
0.407743 3.896131 18 (187,345) 3175320.407743 3.896131 23 (187,345) 317532

0.191472 7.178953 40 (178,320) 304687
0.261225 5.829850 53 (222,364) 215383
0.269302 5.697607 56 (223,358) 158540
0.210962 6.757949 71 (160,429) 161442
0.210962 6.757949 75 (160,429) 161442
0.213742 6.701109 79 (165,437) 176856
0.186833 7.285470 82 (231,303) 101805
0.186833 7.285470 84 (231,303) 101805
0.199300 7.004934 89 (243,307) 98381.5
0.263525 5.791776 97 (175,455) 122566
0.281864 5.499606 105 (176,463) 137641
0.231248 6.359219 113 (181,472) 321949
0.237413 6.244959 123 (53,310) 167769
0.181487 7.411555 135 (279,281) 258139
0.216268 6.650077 145 (255,475) 121198
0.252864 5.971128 155 (258,231) 0
0.201933 6.947930 161 (275,239) 229702
0.229685 6.388673 166 (280,236) 317931

0



scOOlO98.rep

Image AQVIR1(41:297,231:487) at compression 1.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 0.98

< ocation of max in original is (169,359)
Wocation of max in compression is (168,358), sub-pixel is (168.250,358.375)

Laplacian Value at max location is 3215502.000000 at (168,358)
Smoothed (FFT) Maximum Laplacian Value is 4070720.00 at (168.500,358.500)

Adjusting Locations:
(169,359) <==> new (168,358)
(188,345) <==> new (187,345)
(188,345) <==> new (187,345)
(179,320) <==> new (178,320)
(222,364) does not move
(224,359) does not move
(161,430) <==> new (160,429)
(161,430) <==> new (160,429)
(166,438) <==> new (165,438)
(232,303) <==> new (231,303)
(232,303) <==> new (231,303)
(243,307) does not move
(175,455) does not move
(177,464) <-=> new (176,463)
(182,472) <==> new (181,472)
(54,311) <==> new (54,310)
(280,281) <==> new (279,281)
(256,475) <==> new (256,474)
(275,239) does not move
(281,236) <=> new (280,236)

ide Lobe Information, Maximum Value is 1.01726e+07

Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian
1.000000 0.000000 0 (168,358) 3.2155e+06
0.404522 3.930576 18 (187,345) 320653
0.404522 3.930576 23 (187,345) 320653
0.190090 7.210411 40 (178,320) 309619
0.268319 5.713489 53 (222,364) 236904
0.275405 5.600288 56 (224,359) 109123
0.212006 6.736524 71 (160,429) 170021
0.212006 6.736524 75 (160,429) 170021
0.210240 6.772838 79 (165,438) 238814
0.181951 7.400462 82 (231,303) 101405
0.181951 7.400462 84 (231,303) 101405
0.201218 6.963334 89 (243,307) 101023
0.261981 5.817302 97 (175,455) 105936
0.278432 5.552801 105 (176,463) 163204
0.226396 6.451315 113 (181,472) 278604
0.239505 6.206856 123 (54,310) 111614
0.170924 7.671975 135 (279,281) 261667
0.215804 6.659413 145 (256,474) 204589
0.254987 5.934817 155 (258,231) 0
0.194915 7.101541 161 (275,239) 186166

0.223344 6.510265 166 (280,236) 306227

(S



SscOOlO99.rep

Image AQVIRI(41:297,231:487) at compression 1.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 0.99j ocation of max in original is (169,359)
ocation of max in compression is (169,359), sub-pixel is (168.750,358.750)
Laplacian Value at max location is 3458610.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 4878144.00 at (168.625,358.750)

Adjusting Locations:
(169,359) does not move
(184,348) <==> new (188,345)
(188,345) does not move
(179,320) does not move
(222,365) <==> new (222,364)
(225,361) <==> new (224,359)
(161,430) does not move
(165,434) <-=> new (161,430)
(166,438) does not move
(231,304) <==> new (232,303)
(231,304) <==> new (232,303)
(243,308) <==> new (243,307)
(174,456) <==> new (175,455)
(177,464) does not move
(182,472) does not move
(55,311) <=-> new (54,311)
(280,281) does not move
(256,475) does not move
(276,238) <==> new (275,239)
(281,236) does not move

Side Lobe Information, Maximum ValuL is 1.0383e+07
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 3.45861e+06
0.398560 3.995058 18 (188,345) 314249
0.398560 3.995058 23 (188,345) 314249
0.185933 7.306443 40 (179,320) 239026
0.261499 5.825296 53 (222,364) 165007
0.269068 5.701374 56 (224,359) 183357
0.203298 6.918674 71 (161,430) 62702.3
0.203298 6.918674 75 (161,430) 62702.3
0.201663 6.953746 79 (166,438) 222614
0.180703 7.430338 82 (232,303) 99897.1
0.180703 7.430338 84 (232,303) 99897.1
0.201247 6.962717 89 (243,307) 137580
0.255823 5.920611 97 (175,455) 120109
0.270028 5.685917 105 (177,464) 204449
0.221175 6.552631 113 (182,472) 268834
0.237816 6.237591 123 (54,311) 154932
0.167711 7.754378 135 (280,281) 259922
0.217214 6.631132 145 (256,475) 173846
0.265730 5.755586 155 (258,231) 0
0.190966 7.190432 161 (275,239) 142613
0.217982 6.615787 166 (281,236) 297308



scOO 11OO.rep
Image AQVIR1(41:297,231:487) at compression 1.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 1.00

WLocation of max in original is (169,359)
WLocation of max in compression is (169,359), sub-pixel is (169.000,359.000)

Laplacian Value at max location is 4118315.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 5076544.00 at (169.000,359.000)

Adjusting Locations:
(169,359) does not move
(184,348) does not move
(188,345) does not move
(179,320) does not move
(222,365) does not move
(225,361) does not move
(161,430) does not move
(165,434) does not move
(166,438) does not move
(231,304) does not move
(231,304) does not move
(243,308) does not move
(174,456) does not move
(177,464) does not move
(182,472) does not move
(55,311) does not move
(280,281) does not move
(256,475) does not move
(Z76,238) does not move
(281,236) does not move

Side Lobe Information, Maximum Value is 1.02405e+07
Side-Lcbe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 4.11832e+06
0.377852 4.226782 18 (184,348) 165128
0.388681 4.104063 23 (188,345) 307951
0.178127 7.492702 40 (179,320) 250356
0.253640 5.957830 53 (222,365) 208390
0.259972 5.850740 56 (225,361) 187901
0.198038 7.032518 71 (161,430) 83990.8
0.192373 7.158564 75 (165,434) 142316
0.188350 7.250345 79 (166,438) 243345
0.177267 7.513723 82 (231,304) 76353.5
0.177267 7.513723 84 (231,304) 76353.5
0.198642 7.019295 89 (243,308) 103493
0.247097 6.071321 97 (174,456) 161380
0.259886 5.852168 105 (177,464) 182125
0.213665 6.702670 113 (182,472) 248292
0.236570 6.260406 123 (55,311) 193854
0.159277 7.978469 135 (280,281) 222228
0.213608 6.703832 145 (256,475) 153156
0.264582 5.774397 155 (258,231) 0
0.184123 7.348929 1S1 (276,238) 131663
0.207498 6.829853 166 (281,236) 216115

0



scOO1101.rep
Image AQVIR1(41:297,231:487) at compression 1.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 1.01
Location of max in original is (169,359)
Pnocation of max in compression is (169,359), sub-pixel is (168.875,358.875)
Laplacian Value at max location is 3710037.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 4642752.00 at (168.875,358.875)

Adjusting Locations:
(169,359) does not move
(184,348) <==> new (188,345)
(188,345) does not move
(179,320) <==> new (179,322)
(222,365) <==> new (222,364)
(225,361) does not move
(161,430) does not move
(165,434) <==> new (161,430)
(166,438) <==> new (166,437)
(231,304) <==> new (232,303)
(231,304) <==> new 4232,303)
(243,308) does not move
(174,456) <==> new (174,455)
(177,464) <==> new (177,463)
(182,472) does not move
(55,311) does not move
(280,281) does not move
(256,475) does not move
(276,238) does not move
(281,236) does not move

Side Lobe Information, Maximum Value is 9.85941e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 3.71004e+060.390904 4.079301 18 (188,345) 343891

0.390904 4.079301 23 (188,345) 343891
0.174173 7.590185 40 (179,322) 249019
0.259880 5.852266 53 (222,364) 153818
0.262273 5.812472 56 (225,361) 170404
0.198447 7.023549 71 (161,430) 49779
0.198447 7.023549 75 (161,430) 49779
0.188035 7.257617 79 (166,437) 202009
0.180226 7.441815 82 (232,303) 72253.1
0.180226 7.441815 84 (232,303) 72253.1
0.201325 6.961020 89 (243,308) 119142
0.250737 6.007815 97 (174,455) 163321
0.263424 5.793444 105 (177,463) 139772
0.219809 6.579545 113 (182,472) 258083
0.243507 6.134879 123 (55,311) 208663
0.157584 8.024876 135 (280,281) 221863
0.213137 6.713403 145 (256,475) 151838
0.266796 5.738213 155 (258,231) 0
0.187978 7.258924 161 (276,238) 114590
0.206-'89 6.848936 166 (281,236) 198786



* scOO 1 O2.rep
Image AQVIR1(41:297,231:487) at compression 1.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 1.02

(Location of max in original is (169,359)
Inocation of max in compression is (169,359), sub-pixel is (169.000,358.875)
W'Laplacian Value at max location is 3352681.000000 at (169,359)

Smoothed (FFT) Maximum Laplacian Value is 3959936.00 at (169.000,359.000)

Adjusting Locations:
(169,359) does not move
(188,345) does not move
(188,345) does not move
(179,322) does not move
(222,364) does not move
(225,361) <==> new (224,360)
(161,430) does not move
(161,430) does not move
(166,437) does not move
(232,303) does not move
(232,303) does not move
(243,308) does not move
(174,455) does not move
(177,463) does not move
(182,472) does not move
(55,311) does not move
(280,281) <==> new (281,280)
(256,475) does not move
(276,238) <-=> new (276,239)
(281,236) does not move

Side Lobe Information, Maximum Value is 9.69639e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 3.35268e+06
0.393583 4.049640 18 (188,345) 346935
0.393583 4.049640 23 (188,345) 346935

0.173804 7.599391 40 (179,322) 279150
0.271960 5.654948 53 (222,364) 164746
0.272453 5.647089 56 (224,360) 76738.3
0.202184 6.942524 71 (161,430) 64145.9
0.202184 6.942524 75 (161,430) 64145.9
0.186170 7.300900 79 (166,437) 182554
0.182587 7.385309 82 (232,303) 76562
0.182587 7.385309 84 (232,303) 76562
0.205803 6.865490 89 (243,308) 129623
0.254094 5.950049 97 (174,455) 191363
0.27192 5.731765 105 (177,463) 160203
0.220314 6.569579 113 (182,472) 219690
0.253048 5.967967 123 (55,311) 241951
0.152991 8.153347 135 (281,280) 160646
0.215572 6.664071 145 (256,475) 164596
0.269911 5.687801 155 (258,231) 0
0.191741 7.172841 161 (276,239) 138216
0.206588 6.848948 166 (281,236) 185943

C.



scOO 1103.rep
Image AQVIR1(41:297,231:487) at compression 1.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.03
ocation of max in original is (169,359)
ocation of max in compression is (169,359), sub-pixel is (169.000,358.750)

* Laplacian Value at max location is 2788088.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 3207296.00 at (169.000,358.875)

Adjusting Locations:
(169,359) does not move
(188,345) does not move
(188,345) does not move
(179,322) <=-> new (184,342)
(222,364) does not move
(224,360) <==> new (224,361)
(161,430) does not move
(161,430) does not move
(166,437) does not move
(232,303) does not move
(232,303) does not move
(243,308) does not move
(174,455) does not move
(177,463) does not move
(182,472) does not move
(55,311) does not move
(281,280) <=-> new (284,274)
(256,475) <==> new (255,475)
(276,239) does not move
(281,236) does not move

Side Lobe Information, Maximum Value is 9.36507e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 2.78809e+06
0.402482 3.952539 18 (188,345) 349922
0.402482 3.952539 23 (188,345) 349922
0.401014 3.968402 40 (184,342) 187529
0.287489 5.413791 53 (222,364) 171932
0.286524 5.428386 56 (224,361) 89028.5
0.209450 6.789203 71 (161,430) 75268.3
0.209450 6.789203 75 (161,430) 75268.3
0.186530 7.292509 79 (166,437) 164252
0.187479 7.270484 82 (232,303) 80197.5
0.187479 7.270484 84 (232,303) 80197.5
0.211243 6.752172 89 (243,308) 123055
0.259563 5.857568 97 (174,455) 192955
0.276373 5.585042 105 (177,463) 171558
0.227180 6.436300 113 (182,472) 199149
0.266226 5.747493 123 (55,311) 254752
0.188988 7.235665 135 (284,274) 187840
0.216078 6.653891 145 (255,475) 106373
0.271908 5.655779 155 (258,231) 0
0.199051 7.010351 161 (276,239) 168702
0.209157 6.795270 166 (281,236) 188609



scOOl1 lO5.rep
Image AQVIR1(41:297,231:487) at compression 1.0:1 against window WI.

Location of max.in original is (169,359)
W.ocation of max in compression is (169,359), sub-pixel is (169.250,358.750)
*- Laplacian Value at max location is 1873085.500000 at (169,359)

Smoothed (FFT) Maximum Laplacian Value is 2225792.00 at (169.625,358.750)

Adjusting Locations:
(169,359) does not move
(188,345) does not move
(188,345) does not move
(184,342) does not move
(222,364) does not move
(224,361) <==> new (222,364)
(161,430) <=> new (160,431)
(161,430) <=> new (160,431)
(166,437) <==> new (160,431)
(232,303) does not move
(232,303) does not move
(243,308) <--> new (243,307)
(174,455) does not move
(177,463) <=-> new (178,463)
(182,472) <--> new (183,472)
(55,311) does not move
(284,274) does not move
(255,475) does not move
(276,239) does not move
(281,236) <==> new (282,236)

Side Lobe Information, Maximum Value is 8.80054e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.87309e+06
0.417264 3.795892 18 (188,345) 281815
0.417264 3.795892 23 (188,345) 281815
0.427013 3.695587 40 (184,342) 170075
0.312731 5.048295 53 (222,364) 145172
0.312731 5.048295 56 (222,364) 145172
0.225991 6.459081 71 (160,431) 106920
0.225991 6.459081 75 (160,431) 106920
0.225991 6.459081 79 (160,431) 106920
0.200095 6.987632 82 (232,303) 102417
0.200095 6.987632 84 (232,303) 102417
0.223049 6.516003 89 (243,307) 187955
0.270093 5.684867 97 (174,455) 191224
0.289935 5.376992 105 (178,463) 113668
0.242433 6.154078 113 (183,472) 270280
0.292027 5.345766 123 (55,311) 292738
0.207611 6.827494 135 (284,274) 282740
0.222767 6.521497 145 (255,475) 103639
0.281747 5.501413 155 (258,231) 0
0.212475 6.726929 161 (276,239) 217633
0.214365 6.688468 166 (282,236) 132896



scOOl IllO.rep W
Image AQVIR1(41:297,231:487) at compression 1.0:1 against window Wi.

(indow contains 0.00% noise and is out of scale by a factor of 1.10

ocation of max in original is (169,359)
ocation of max in compression is (170,358), sub-pixel is (169.875,358.500)

Laplacian Value at max location is 1288857.000000 at (170,359)
Smoothed (FFT) Maximum Laplacian Value is 1859200.00 at (170.000,358.625)

Adjusting Locations:
(169,359) <==> new (170,358)
(188,345) <=-> new (185,342)
(188,345) <=-> new (185,342)
(184,342) <--> new (185,342)
(222,364) <==> new (222,363)
(222,364) <-> new (222,363)
(160,431) does not move
(160,431) does not move
(160,431) does not move
(232,303) <==> new (234,301)
(232,303) <=-> new (234,301)
(243,307) <==> new (244,307)
(174,455) <=-> new (175,456)
(178,463) does not move
(183,472) does not move
(55,311) <=-> new (56,310)
(284,274) does not move
(255,475) <==> new (255,474)
(276,239) does not move
(282,236) <==> new (282,235)

Side Lobe Information, Maximum Value is 7.91956e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (170,358) 1.25144e+06
0.485611 3.137118 18 (185,342) 160643
0.485611 3.137118 23 (185,342) 160643
0.485611 3.137118 40 (185,342) 160643
0.359304 4.445382 53 (222,363) 162317
0.359304 4.445382 56 (222,363) 162317
0.257759 5.887865 71 (160,431) 143036
0.257759 5.887865 75 (160,431) 143038
0.257759 5.387865 79 (160,431) 143038
0.233338 6.320149 82 (234,301) 158860
0.233338 6.320149 84 (234,301) 15886C
0.238908 6.217687 89 (244,307) 16890-
0.282182 5.494702 97 (175,456) 176449
0.312895 5.046008 105 (178,463) 172921
0.267494 5.726859 113 (183,472) 227669
0.333399 4.770363 123 (56,310) 225898
0.229752 6.387415 135 (284,274) 191201
0.232872 6.328830 145 (255,474) 120555
0.297359 5.267189 155 (258,231) 0
0.238176 6.231017 161 (276,239) 253735
0.223484 6.507527 166 (282,235) 245945



* scOOlI 12U.rep
Image AQVIRI(41:297,231:487) at compression 1.0:1 against window W1.
window contains 0.00% noise and is out of scale by a factor of 1.20

Location of max in original is (169,359)
Location of max in compression is (171,357), sub-pixel is (171.000,357.500)
Laplacian Value at max location is 817246.000000 at (171,358)
Smoothed (FFT) Maximum Laplacian Value is 735808.00 at (168.500,358.625)

Adjusting Locations:
(170,358) <=-> new (171,357)
(185,342) <--> new (185,340)
(185,342) <=-> new (185,340)
(185,342) <u-> new (185,340)
(222,363) <-=> new (222,362)
(222,363) <==> new (222,362)
(160,431) <==> new (160,432)
(160,431) <==> new (160,432)
(160,431) <==> new (160,432)
(234,301) <=> new (233,300)
(234,301) <==> new (233,300)
(244,307) does not move
(175,456) <--> new (178,460)
(178,463) <-=> new (178,460)
(183,472) <=-> new (185,474)
(56,310) <=> new (56,309)
(284,274) <1=> new (286,271)
(255,474) <==> new (253,475)
(276,239) <==> new (277,239)
(282,235)Y <==> new (277,239)

Side Lobe information, Maximum Value is 6.59663e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (171,357) 770505
0.603522 2.193067 18 (185,340) 231872
0.603522 2.193067 23 (185,340) 231872
0.603522 2.193067 40 (185,340) 231872
0.392222 4.064683 53 (222,362) 84964.3
0.392222 4.064683 56 (222,362) 84964.3
0.304006 5.171177 71 (160,432) 126896
0.304006 5.171177 75 (160,432) 126896
0.304006 5.171177 79 (160,432) 126896
0.273137 5.636197 82 (233,300) 105919
0.273137 5.636197 84 (233,300) 105919
0.263062 5.799415 89 (244,307) 188837
0.328035 4.840801 97 (178,460) 217915
0.328035 4.840801 105 (178,460) 217915
0.319139 4.960201 113 (185,474) 182592
0.375400 4.255062 123 (56,309) 227561
0.261988 5.817178 135 (286,271) 300643
0.248920 6.039411 145 (253,475) 130983
0.333193 4.773035 155 (258,231) 0
0.251940 5.987025 161 (277,239) 109221
0.251940 5.987025 166 (277,239) 109221

<0*



2 Exhibit -12-b Compressed 14.0:1, All Scalings

17 i sc014080.rep
Image AQVIR1(41:297,231:487) at compression 14.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.80. Location of max in original is (169,359)
Location of max in compression is (161,353), sub-pixel is (163.625,351.625)
Laplacian Value at max location is 503031.000000 at (160,354)
Smoothed (FFT) Maximum Laplacian Value is 1375408.00 at (170.375,360.375)

Adjusting Locations:
(165,356) <==> new (161,353)
(165,356) <==> new (161,353)
(184,343) <==> new (180,341)
(174,321) <==> new (175,323)
(220,356) <==> new (216,353)
(220,356) <==> new (216,353)
(161,430) <==> new (157,432)
(161,430) <==> new (157,432)
(167,440) <==> new (158,436)
(229,302) <==> new (224,301)
(229,302) <==> new (224,301)
(242,306) <==> new (240,301)
(174,460) <==> new (172,462)
(174,460) <==> new (172,462)
(174,465) <==> new (172,462)
(48,309) <==> new (47,313)
(276,280) <==> new (272,279)
(251,474) <==> new (258,474)
(278,233) <==> new (284,231)
(278,233) <==> new (284,231)

Side Lobe Information, Maximum Value is 5.76636e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location LaplacianW 1.000000 0.000000 0 (161,353) 373959

1.000000 0.000000 18 (161,353) 373959
0.638846 1.946035 23 (180,341) 310860
0.254813 5.937791 40 (175,323) 155315
0.599901 2.219204 53 (216,353) 170222
0.599901 2.219204 56 (216,353) 170222
0.525984 2.790279 71 (157,432) 159658
0.525984 2.790279 75 (157,432) 159658
0.506864 2.951089 79 (158,436) 184163
0.254875 5.936730 82 (224,301) 92505.8
0.254875 5.936730 84 (224,301) 92505.8
0.205898 6.863478 89 (240,301) 108238
0.415081 3.818672 97 (172,462) 163925
0.415081 3.818672 105 (172,462) 163925
0.415081 3.818672 113 (172,462) 163925
0.337496 4.717313 123 (47,313) 264328
0.351668 4.538673 135 (272,279) 217538
0.393859 4.046588 145 (258,474) 128919
0.143866 8.420414 155 (258,231) 0
0.418495 3.783095 161 (284,231) 0
0.418495 3.783095 166 (284,231) 0



scO14090.rep

Image AQVIR1(41:297,231:487) at compression 14.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 0.90
ocation of max in original is (169,359)

W: ocation of max in compression is (165,356), sub-pixel is (164.625,356.500)
Laplacian Value at max location is 1029820.500000 at (164,357)
Smoothed (FFT) Maximum Laplacian Value is 1708736.00 at (170.375,360.375)

Adjusting Locations:
(167,358) <==> new (165,356)
(167,358) <=-> new (165,356)
(186,344) <==> new (184,343)
(176,321) <==> new (174,321)
(222,357) <==> new (220,356)
(222,357) <=> new (220,356)
(161,430) does not move
(161,430) does not move
(165,437) <==> new (167,440)
(230,303) <==> new (229,302)
(230,303) <==> new (229,302)
(243,307) <==> new (242,306)
(174,455) <==> new (174,460)
(175,462) <==> new (174,460)
(180,471) <==> new (174,465)
(52,310) <==> new (48,309)
(279,279) <==> new (276,280)
(252,476) <==> new (251,474)
(280,235) <==> new (278,233)
(280,235) <==> new (278,233)

Side Lobe Information, Maximum Value is 8.11489e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (165,356) 905923
1.000000 0.000000 18 (165,356) 905923
0.472730 3.253865 23 (184,343) 232934
0.251609 5.992743 40 (174,321) 301479
0.364137 4.387356 53 (220,356) 173908
0.364137 4.387356 56 (220,356) 173908
0.306012 5.142617 71 (161,430) 128679
0.306012 5.142617 75 (161,430) 128679
0.288876 5.392885 79 (167,440) 162805
0.231088 6.362220 82 (229,302) 109747
0.231088 6.362220 84 (229,302) 109747
0.211044 6.756270 89 (242,306) 142988
0.359895 4.438247 97 (174,460) 199689
0.359895 4.438247 105 (174,460) 199689
0.356448 4.480032 113 (174,465) 269631
0.267776 5.722286 123 (48,309) 138849
0.234140 6.305235 135 (276,280) 89648.6
0.253680 5.957133 145 (251,474) 226013
0.219410 6.587429 155 (258,231) 0
0.289646 5.381330 161 (278,233) 124881
0.289646 5.381330 166 (278,233) 124881



scO14095.rep
Image AQVIR1(41:297,231:487) at compression 14.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.95

.,Location of max in original is (169,359)
WLocation of max in compression is (167,358), sub-pixel is (167.250,357.500)

Laplacian Value at max location is 1337268.000000 at (167,358)
Smoothed (FFT) Maximum Laplacian Value is 1367328.00 at (170.375,360.375)

Adjusting Locations:
(168,358) <==> new (167,358)
(184,347) <==> new (167,358)
(187,345) <--> new (186,344)
(178,320) <=> new (176,321)
(223,358) <u-> new (222,357)
(223,358) <==> new (222,357)
(163,431) <=-> new (161,430)
(163,431) <==> new (161,430)
(166,437) < => new (165,437)
(230,304) <==> new (230,303)
(230,304) <=-> new (230,303)
(244,307) <==> new (243,307)
(174,456) <==> new (174,455)
(177,463) <==> new (175,462)
(181,472) <-> new (180,471)
(53,311) <=-> new (52,310)
(279,280) <=-> new (279,279)
(253,476) <==> new (252,476)
(275,238) <==> new (280,235)
(280,236) <5-> new (280,235)

Side Lobe Information, Maximum Value is 9.04949e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (167,358) 1.33727e+06
1.000000 0.000000 18 (167,358) 1.33727e+06
0.442475 3.541114 23 (186,344) 240632
0.218471 6.606066 40 (176,321) 213313
0.302017 5.199679 53 (222,357) 159111
0.302017 5.199679 56 (222,357) 159111
0.252870 5.971019 71 (161,430) 136881
0.252870 5.971019 75 (161,430) 136881
0.245034 6.107738 79 (165,437) 176362
0.212753 6.721237 82 (230,303) 123189
0.212753 6.721237 84 (230,303) 123189
0.216221 6.651016 89 (243,307) 118544
0.286599 5.427246 97 (174,455) 84973
0.314612 5.022252 105 (175,462) 142539
0.253794 5.955192 113 (180,471) 167446
0.243950 6.126988 123 (52,310) 134220
0.206267 6.855696 135 (279,279) 159743
0.235913 6.272489 145 (252,476) 159719
0.244925 6.109664 155 (258,231) 0
0.263130 5.798298 161 (280,235) 228236
0.263130 5.798298 166 (280,235) 228236

0



=scO14097.rep
Image AQVIR1(41:297,231:487) at compression 14.0:1 against window Wl.

. Window contains 0.00% noise and is out of scale by a factor of 0.97
.Location of max in original is (169,359)
Wocation of max in compression is (168,358), sub-pixel is (168.125,358.250)

Laplacian Value at max location is 1831507.000000 at (168,358)
Smoothed (FFT) Maximum Laplacian Value is 2159808.00 at (168.500,358.500)

Adjusting Locations:
(168,358) does not move
(184,347) does not move
(187,345) does not move
(178,320) does not move
(223,359) <=-> new (223,358)
(223,359) <=-> new (223,358)
(163,431) does not move
(163,431) does not move
(166,437) does not move
(230,304) does not move
(230,304) does not move
(243,307) <-=> new (244,307)
(174,456) does not move
(177,463) does not move
(181,472) does not move
(53,311) does not move
(280,280) <==> new (279,280)
(253,477) <=> new (253,476)
(275,239) <==> new (275,238)
(281,235) <==> new (280,236)

Side Lobe Information, Maximum Value is 9.55621e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,358) 1.83151e+06
0.424546 3.720752 18 (184,347) 195463
0.428283 3.682694 23 (187,345) 265327
0.205966 6.862043 40 (178,320) 210917
0.279578 5.534963 53 (223,358) 143658
0.279578 5.534963 56 (223,358) 143658
0.230037 6.382015 71 (163,431) 141534
0.230037 6.382015 75 (163,431) 141534
0.222989 6.517158 79 (166,437) 171913
0.202962 6.925858 82 (230,304) 113808
0.202962 6.925858 84 (230,304) 113808
0.215362 6.668310 89 (244,307) 99037
0.271561 5.661332 97 (174,456) 139705
0.288339 5.400972 105 (177,463) 68807
0.239157 6.213170 113 (181,472) 244215
0.240397 6.190714 123 (53,311) 199079
0.193511 7.132949 135 (279,280) 201571
0.231638 6.351894 145 (253,476) 139106
0.257578 5.890910 155 (258,231) 0
0.222401 6.528642 161 (275,238) 181963
0.245888 6.092627 166 (280,236) 229894

U



scO14098.rep

Image AQVIR1(41:297,231:487) at compression 14.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.98

&Location of max in original is (169,359)

W _ocation of max in compression is (168,358), sub-pixel is (168.375,358.375)
Laplacian Value at max location is 1901641.000000 at (168,358)
Smoothed (FFT) Maximum Laplacian Value is 2485120.00 at (168.500,358.500)

Adjusting Locations:
(169,359) <=-> new (168,358)
(184,348) <--> new (184,347)
(188,345) <==> new (187,345)
(179,320) <=-> new (178,320)
(224,359) <==> new (223,359)
(224,359) <==> new (223,359)
(163,431) does not move
(163,431) does not move
(166,438) <==> new (166,437)
(231,304) <==> new (230,304)
(231,304) <==> new (230,304)
(243,308) <=> new (243,307)
(174,456) does not move
(178,463) <=> new (177,463)
(182,472) <--> new (181,472)
(54,311) <==> new (53,311)
(280,281) <=> new (280,280)
(254,477) <==> new (253,477)
(275,239) does not move
(281,236) <=> new (281,235)

Side Lobe Information, Maximum Value is 9.61524e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,358) 1.90164e+06
0.422979 3.736817 18 (184,347) 168822
0.425951 3.706407 23 (187,345) 227230
0.205616 6.869440 40 (178,320) 205833
0.287906 5.407495 53 (223,359) 119419
0.287906 5.407495 56 (223,359) 119419
0.230591 6.371583 71 (163,431) 136231
0.230591 6.371583 75 (163,431) 136231
0.219161 6.592362 79 (166,437) 144435
0.197553 7.043163 82 (230,304) 90335.4
0.197553 7.043163 84 (230,304) 90335.4
0.218189 6.611674 89 (243,307) 105406
0.273223 5.634822 97 (174,456) 134016
0.286176 5.433674 105 (177,463) 65384
0.236599 6.259873 113 (181,472) 220736
0.243828 6.129173 123 (53,311) 177140
0.183654 7.360000 135 (280,280) 210266
0.230998 6.363923 145 (253,477) 116640
0.259062 5.865966 155 (258,231) 0
0.216647 6.642472 161 (275,239) 224422
0.241381 6.172969 166 (281,235) 233421



sc014099.rep
Image AQVIR1(41:297,231:487) at compression 14.0:1 against window Wi.
Window contains 0.00% noise and is out of scale by a factor of 0.99

* Location of max in original is (169,359)
Location of max in compression is (169,359), sub-pixel is (168.750,358.750)
Laplacian Value at max location is 2029471.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 2593344.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(184,348) does not move
(188,345) does not move
(179,320) does not move
(224,360) <==> new (224,359)
(224,360) <=-> new (224,359)
(161,430) <==> new (163,431)
(161,430) <==> new (163, 4

-

(166,438) does not move
(231,304) does not move
(231,304) does not move
(243,308) does not move
(174,456) does not move
(178,463) does not move
(182,472) does not move
(54,311) does not move
(280,281) does not move
(254,477) does not move
(276,239) <==> new (275,239)
(281,237) <==> new (281,236)

Side Lobe Information, Maximum Value is 9.78081e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 2.02947e+06
J.416516 3.803686 18 (184,348) 205170
0.422368 3.743086 23 (188,345) 274532
0.202132 6.943649 40 (179,320) 162448
0.281339 5.507693 53 (224,359) 156443
0.281339 5.507693 56 (224,359) 156443
0.222690 6.522984 71 (163,431) 103065
0.222690 6.522984 75 (163,431) 103065
0.209342 6.791429 79 (166,438) 163159
0.198325 7.026217 82 (231,304) 107461
0.198325 7.026217 84 (231,304) 107461
0.219011 6.595350 89 (243,308) 78466
0.270828 5.673067 97 (174,456) 200744
0.279216 5.540592 105 (178,463) 127786
0.233062 6.325288 113 (182,472) 237019
0.242273 6.156948 123 (54,311) 166515
0.178781 7.476793 135 (280,281) 214564
0.231790 6.349045 145 (254,477) 104481
0.268184 5.715675 155 (258,231) 0
0.213953 6.696812 161 (275,239) 237307
0.235151 6.286532 166 (281,236) 203865



scOI41Ii.rep
Image AQVIR1(41:297,231:487) at compression 14.0:1 against window Wl.
Window contains 0 00% noise and is out of scale by a factor of 1.00

A(kocation of max ,n original is (169,359)

qWocation of max in compression is (169,359), sub-pixel is (169.125,359.000)
Laplacian Value at max location is 2103098.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 2212288.00 at (169.500,359.125)

Adjusting Locations:
(169,359) does not move
(184,348) does not move
(188,345) does not move
(179,320) does not move
(222,365) <==> new (224,360)
(225,361) <==> new (224,360)
(161,430) does not move
(165,434) <==> new (161,430)
(166,438) does not move
(231,304) does not move
(231,304) does not move
(243,308) does not move
(174,456) does not move
(177,464) <=-> new (178,463)
(182,472) does not move
(55,311) <-=> new (54,311)
(280,281) does not move
(256,475) <==> new (254,477)
(276,238) <==> new (276,239)
(281,236) <==> new (281,237)

Side Lobe Information, Maximum Value is 9.49651e+06
Side-Lobe-To-Peak-Ratio. DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 2.1031e+06
0.410019 3.871962 18 (184,348) 137085
0.417111 3.797488 23 (188,345) 193115
0.196760 7.060635 40 (179,320) 167411
0.276892 5.576894 53 (224,360) 122011
0.276892 5.576894 56 (224,360) 122011
0.216864 6.638129 71 (161,430) 79061.4
0.216864 6.638129 75 (1-61,430) 79061.4
0.195760 7.082767 79 (166,438) 99875.6
0.197973 7.033948 82 (231,304) 84216
0.197973 7.033948 84 (231,304) 84216
0.219379 6.588041 89 (243,308) 91043.3
0.264858 5.769874 97 (174,456) 220103
0.273852 5.624845 105 (178,463) 125897
0.229963 6.383425 113 (182,472) 195946
0.243219 6.140024 123 (54,311) 136086
0.173152 7.615734 135 (280,281) 185917
0.231559 6.353392 145 (254,477) 105538
0.270230 5.682664 155 (258,231) 0
0.208249 6.814164 161 (276,239) 118871
0.227439 6.431355 166 (281,237) 186180

'1@I I



scO14101.rep
Image AQVIR1(41:297,231:487) at compression 14.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.01
Location of max in original is (169,359)
ocation of max in compression is (169,359), sub-pixel is (169.000,358.750)

Laplacian Value at max location is 1987188.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 2283712.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(184,348) <=-> new (188,345)
(188,345) does not move
(179,320) <=-> new (180,319)
(224,360) does not move
(224,360) does not move
(161,430) does not move
(161,430) does not move
(166,438) does not move
(231,304) does not move
(231,304) does not move
(243,308) does not move
(174,456) does not move
(178,463) does not move
(182,472) does not move
(54,311) does not move
(280,281) does not move
(254,477) does not move
(276,239) does not move
(281,237) <==> new (281,236)

Side Lobe Information, Maximum Value is 9.1907e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1000000 0.000000 0 (169,359) 1.98719e+06
0.416009 3.808971 18 (188,345) 206468
0.416009 3.808971 23 (188,345) 206468
0.193743 7.127730 40 (180,319) 162251
0.278954 5.544674 53 (224,360) 100173
0.278954 5.544674 56 (224,360) 100173
0.217417 6.627068 71 (161,430) 85924.3
0.217417 6.627068 75 (161,430) 85924.3
0.194271 7.115911 79 (166,438) 107333
0.199343 7.003981 82 (231,304) 91476.5
0.199343 7.003981 84 (231,304) 91476.5
0.221376 6.548686 89 (243,308) 116671
0.266009 5.751044 97 (174,456) 225291
0.277428 5.568499 105 (178,463) 140086
0.234482 6.298904 113 (182,472) 194796
0.249112 6.036056 123 (54,311) 145034
0.169423 7.710284 135 (280,281) 172795
0.230438 6.374461 145 (254,477) 87641.4
0.270604 5.676653 155 (258,231) 0
0.210603 6.765348 161 (276,239) 128456
0.224919 6.479743 166 (281,236) 123526



*scO14102.rep
Image AQVIR1(41:297,231:487) at compression 14.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 1.02

a Location of max in original is (169,359)
W ocation of max in compression is (169,359), sub-pixel is (169.000,358.875)

Laplacian Value at max location is 1909633.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 2123072.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(188,345) does not move
(188,345) does not move
(180,319) does not move
(224,360) does not move
(224,360) does not move
(161,430) does not move
(161,430) does not move
(166,438) does not move
(231,304) does not move
(231,304) does not move
(243,308) does not move
(174,456) does not move
(178,463) does not move
(182,472) <==> new (182,471)
(54,311) <==> new (55,311)
(280,281) <==> new (281,280)
(254,477) does not move
(276,239) does not move
(281,236) <--> new (282,236)

Side Lobe Information, Maximum Value is 9.09862e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location LapLacian

1.000000 0.000000 0 (169,359) 1.90963e+06
0.415202 3.817401 18 (188,345) 188533
0.415202 3.817401 23 (188,345) 188533
0.193106 7.142035 40 (180,319) 164869
0.287573 5.412513 53 (224,360) 114809
0.287573 5.412513 56 (224,360) 114809
0.219528 6.585098 71 (161,430) 91383.1
0.219528 6.585098 75 (161,430) 91383.1
0.190299 7.205638 79 (166,438) 89852
0.199546 6.999559 82 (231,304) 85378.4
0.199546 6.999559 84 (231,304) 85378.4
0.224506 6.487727 89 (243,308) 128136
0.267046 5.734144 97 (174,456) 228327
0.279397 5.537790 105 (178,463) 141909
0.234907 6.291049 113 (182,471) 171515
0.255738 5.922044 123 (55,311) 185625
0.165435 7.813725 135 (281,280) 127595
0.230749 6.368597 145 (254,477) 82031
0.271540 5.661670 155 (258,231) 0
0.214000 6.695862 161 (276,239) 149734
0.223945 6.498580 166 (282,236) 125894

C..



sc014103.rep
Image AQVIRl(41:297,231:487) at compression 14.0:1 against window Wi.
Window contains 0.00% noise and is out of scale by a factor of 1.03

0 Location of max in original is (169,359)
Location of max in compression is (169,359), sub-pixel is (169.000,358.750)
Laplacian Value at max location is 1757410.000000 at (169,359)
Smoothed (FFT) 'Maximum Laplacian Value is 2042048.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(188,345) does not move
(188,345) does not move
(180,319) does not move
(224,360) does not move
(224,360) does not move
(161,430) does not move
(161,430) does not move
(166,438) <==> new (161,430)
(231,304) <==> new (231,303)
(231,304) <==> new (231,303)
(243,308) does not move
(174,456) does not move
(178,463) does not move
(182,471) does not move
(55,311) <=> new (54,311)
(281,280) <==> new (284,274)
(254,477) <=-> new (253,478)
(276,239) does not move
(282,236) does not move

Side Lobe Information, Maximum Value is 8.87598e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.75741e+06
0.419916 3.768380 18 (188,345) 195803
0.419916 3.768380 23 (188,345) 195803
0.191540 7.177415 40 (180,319) 160545
0.297809 5.260622 53 (224,360) 105544
0.297809 5.260622 56 (224,360) 105544
0.224857 6.480941 71 (161,430) 91800.6
0.224857 6.480941 75 (161,430) 91800.6
0.224857 6.480941 79 (161,430) 91800.6
0.201848 6.949758 82 (231,303) 52466.8
0.201848 6.949758 84 (231,303) 52466.8
0.228638 6.408515 89 (243,308) 138901
0.269178 5.699604 97 (174,456) 207421
0.284861 5.453673 105 (178,463) 127671
0.240147 6.195237 113 (182,471) 153357
0.266635 5.740833 123 (54,311) 149841
0.204206 6.899306 135 (284,274) 251034
0.229882 6.384958 145 (253,478) 100374
0.270713 5.674905 155 (258,231) 0
0.220373 6.568412 161 (276,239) 173415
0.225785 6.463047 166 (282,236) 150921



sc014105.rep
Image AQVIR1(41:297,231:487) at compression 14.0:1 against window Wl.

f Window contains 0.00% noise and is out of scale by a factor of 1.05
!,Location of max in original is (169,359)
'WLocation of max in compression is (169,359), sub-pixel is (169.250,358.750)

Laplacian Value at max location is 1413076.000000 at (r69,359)
Smoothed (FFT) Maximum Laplacian Value is 1663648.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(188,345) <=-> new (185,346)
(188,345) <==> new (185,346)
(180,319) <==> new (184,342)
(224,360) <--> new (223,362)
(224,360) <--> new (223,362)
(161,430) does not move
(161,430) does not move
(161,430) does not move
(231,303) <==> new (k32,303)
(231,303) <=> new (232,303)
(243,308) does not move
(174,456) <==> new (175,456)
(178,463) does not move
(182,471) does not move
(54,311) <==> new (55,311)
(284,274) does not move
(253,478) does not move
(276,239) does not move
(282,236) does not move

Side Lobe Information, Maximum Value is 8.49416e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.41308e+06
0.432753 3.637596 18 (185,346) 101097
0.432753 3.637596 23 (185,346) 101097
0.441945 3.546318 40 (184,342) 160927
0.318487 4.969083 53 (223,362) 124404
0.318487 4.969083 56 (223,362) 124404
0.234707 6.294746 71 (161,430) 71157.9
0.234707 6.294746 75 (161,430) 71157.9
0.234707 6.294746 79 (161,430) 71157.9
0.209756 6.782863 82 (232,303) 72452.5
0.209756 6.782863 84 (232,303) 72452.5
0.237562 6.242227 89 (243,308) 132935
0.276081 5.589628 97 (175,456) 170667
0.292267 5.342200 105 (178,463) 99816.5
0.249334 6.032191 113 (182,471) 120547
0.286620 5.426942 123 (55,311) 218373
0.217407 6.627273 135 (284,274) 280468
0.232691 6.332213 145 (253,478) 106456
0.275402 5.600326 155 (258,231) 0
0.229585 6.390568 161 (276,239) 193814
0.229630 6.389710 166 (282,236) 169174

I.



scO141 1O.rep

Image AQVIR1(41:297,231:487) at compression 14.0:1 against window Wl.
,jv Window contains 0.00% noise and is out of scale by a factor of 1.10
( Location of max in original is (169,359)
"W ocation of max in compression is (170,358), sub-pixel is (169.750,358.500)

Laplacian Value at max location is 934494.000000 at (170,358)
Smoothed (FFT) Maximum Laplacian Value is 1241952.00 at (170.000,358.625)

Adjusting Locations:
(169,359) <--> new (170,358)
(185,346) <==> new (185,342)
(185,346) <==> new (185,342)
(184,342) <-=> new (185,342)
(223,362) <-> new (222,363)
(223,362) <=> new (222,363)
(161,430) <==> new (160,431)
(161,430) <==> new (160,431)
(161,430) <u-> new (160,431)
(232,303) <=> new (234,302)
(232,303) <==> new (234,302)
(243,308) <==> new (244,307)
(175,456) <==> new (175,457)
(178,463) does not move
(182,471) <=> new (182,467)
(55,311) <=> new (55,310)
(284,274) does not move
(253,478) <=-> new (253,477)
(276,239) does not move
(282,236) <--> new (282,235)

Side Lobe Information, Maximum Value is 7.70228e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (170,358) 934494
0.500149 3.009006 18 (185,342) 141066
0.500149 3.009006 23 (185,342) 141066
0.500149 3.009006 40 (185,342) 141066
0.364429 4.383875 53 (222,363) 185679
0.364429 4.383875 56 (222,363) 185679
0.265807 5.754340 71 (160,431) 126194
0.265807 5.754340 75 (160,431) 126194
0.265807 5.754340 79 (160,431) 126194
0.236679 6.258404 82 (234,302) 142869
0.236679 6.258404 84 (234,302) 142869
0.255725 5.922275 89 (244,307) 191276
0.287679 5.410921 97 (175,457) 168573
0.307776 5.117651 105 (178,463) 99212.3
0.283701 5.471384 113 (182,467) 124398
0.327722 4.844944 123 (55,310) 138013
0.234105 6.305898 135 (284,274) 195328
0.245050 6.107457 145 (253,477) 78532.5
0.291833 5.348650 155 (258,231) 0
0.251903 5.987666 161 (276,239) 183181
0.232880 6.328673 166 (282,235) 188343



scO14120.rep
Image AQVIR1(41:297,231:487) at compression 14.0:1 against window Wi.
Window contains 0.00% noise and is out of scale by a factor of 1.20
ocation of max in original is (169,359)

"tocation of max in compression is (171,357), sub-pixel is (170.750,357.500)
Laplacian Value at max location is 645265.500000 at (171,357)
Smoothed (FFT) Maximum Laplacian Value is 700800.00 at (170.375,360.375)

Adjusting Locations:
(170,358) <-=> new (171,357)
(185,342) <==> new (185,341)
(185,342) <=> new (185,341)
(185,342) <-=> new (185,341)
(222,363) <=-> new (222,362)
(222,363) <-=> new (222,362)
(160,431) <=-> new (160,432)
(160,431) <==> new (160,432)
(160,431) <==> new (160,432)
(234,302) <==> new (233,300)
(234,302) <==> new (233,300)
(244,307) does not move
(175,457) <==> new (178,461)
(178,463) <=-> new (178,461)
(182,467) <=-> new (181,466)
(55,310) <--> new (50,314)
(284,274) <==> new (286,273)
(253,477) <==> new (253,476)
(276,239) <==> new (278,239)
(282,235) <=> new (278,239)

Side Lobe Information, Maximum Value is 6.46782e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

*5 1.000000 0.000000 0 (171,357) 645266
0.606544 2.171378 18 (185,341) 237571
0.606544 2.171378 23 (185,341) 237571
0.606544 2.171378 40 (185,341) 237571
0.400155 3.977721 53 (222,362) 137752
0.400155 3.977721 56 (222,362) 137752
0.311833 5.060784 71 (160,432) 161072
0.311833 5.060784 75 (160,432) 161072
0.311833 5.060784 79 (160,432) 161072
0.278868 5.546007 82 (233,300) 70844
0.278868 5.546007 84 (233,300) 70844
0.277808 5.562549 89 (244,307) 179890
0.325514 4.874303 97 (278,461) 205192
0.325514 4.874303 105 (178,461) 205192
0.326731 4.858102 113 (181,466) 177261
0.407739 3.896179 123 (50,314) 250260
0.260846 5.836166 135 (286,273) 197945
0.261001 5.833586 145 (253,476) 118983
0.330365 4.810059 155 (258,231) 0
0.268862 5.704703 161 (278,239) 148387
0.268862 5.704703 166 (278,239) 148387

06



89/fl/Of Exhibit 1-12-c Compressed 23.0:1, All Scalings
I 8:O44i. scO23080.rep

Image AQVIR1(41:297,231:487) at compression 23.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.80.Location of max in original is (169,359)
Location of max in compression is (163,352), sub-pixel is (162.500,351.875)
Laplacian Value at max location is 435397.500000 at (160,354)
Smoothed (FFT) Maximum Laplacian Value is 1211392.00 at (170.375,360.375)

Adjusting Locations:
(165,356) <==> new (163,352)
(185,343) <==> new (180,341)

(185,343) <==> new (180,341)
(174,321) <==> new (175,323)
(221,356) <==> new (216,354)
(221,356) <==> new (216,354)
(161,432) <==> new (157,430)
(161,432) <==> new (157,430)
(166,440) <==> new (161,438)
(228,302) <==> new (224,300)
(228,302) <==> new (224,300)
(242,305) <==> new (236,303)
(172,451) <==> new (172,450)
(175,460) <==> new (169,457)
(180,472) <==> new (179,471)
(48,310) <==> new (47,312)
(278,280) <==> new (272,279)
(252,473) <==> new (258,473)
(277,234) <==> new (285,231)
(277,234) <==> new (285,231)

Side Lobe Information, Maximum Value is 5.61377e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (163,352) 197318
0.632553 1.989028 18 (180,341) 237810
0.632553 1.989028 23 (180,341) 237810
0.245292 6.103171 40 (175,323) 148816
0.630873 2.000582 53 (216,354) 225760
0.630873 2.000582 56 (216,354) 225760
0.541155 2.666783 71 (157,430) 199760
0.541155 2.666783 75 (157,430) 199760
0.499257 3.016755 79 (161,438) 140909
0.238480 6.225479 82 (224,300) 55389.5
0.238480 6.225479 84 (224,300) 55389.5
0.214099 6.693846 89 (236,303) 81945.9
0.481032 3.178260 97 (172,450) 125819
0.495987 3.045298 105 (169,457) 138195
0.243383 6.137095 113 (179,471) 168438
0.319977 4.948812 123 (47,312) 142228
0.352512 4.528257 135 (272,279) 249284
0.387334 4.119145 145 (258,473) 180813
0.140729 8.516150 155 (258,231) 0
0.436232 3.602824 161 (285,231) 0
0.436232 3.602824 166 (285,231) 0



scO23090.rep
Image AQVIR1(41:297,231:487) at compression 23.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.90.Location of max in original is (169,359)
Location of max in compression is (165,356), sub-pixel is (164.875,356.375)
Laplacian Value at max location is 819734.000000 at (164,357)
Smoothed (FFT) Maximum Laplacian Value is 1517952.00 at (170.375,360.375)

Adjusting Locations:
(167,358) <=-> new (165,356)
(186,344) <--> new (185,343)
(186,344) <--> new (185,343)
(176,321) <--> new (174,321)
(223,357) <--> new (221,356)
(223,357) <-.> new (221,356)
(162,430) <=-> new (161,432)
(162,430) <--> new (161,432)
(166,436) <-.> new (166,440)
(229,304) <=-> new (228,302)
(229,304) <=-> new (228,302)
(243,307) <-=> new (242,305)
(173,453) <=-> new (172,451)
(176,463) <--> new (175,460)
(180,472) does not move
(50,312) <--> new (48,310)
(280,278) <--> new (278,280)
(256,474) <--> new (252,473)
(280,234) <--> new (277,234)
(280,234) <=-> new (277,234)

Side Lobe Information, Maximum Value is 7.69457e+06
g Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (165,356) 738302
W0.484449 3.147521 18 (185,343) 227395

0.484449 3.147521 23 (185,343) 227395
0.235924 6.272287 40 (174,321) 189928
0.411839 3.852730 53 (221,356) 271352
0.411839 3.852730 56 (221,356) 271352
0.320645 4.939750 71 (161,432) 90529.8
0.320645 4.939750 75 (161,432) 90529.8
0.314377 5.025488 79 (166,440) 141358
0.231752 6.349758 82 (228,302) 69299.8
0.231752 6.349758 84 (228,302) 69299.8
0.217545 6.624517 89 (242,305) 129650
0.366613 4.357918 97 (172,451) 152340
0.390634 4.082299 105 (175,460) 177048
0.287299 5.416656 113 (180,472) 107275
0.281745 5.501434 123 (48,310) 151381
0.230408 6.375015 135 (278,280) 132133
0.268926 5.703676 145 (252,473) 155196
0.218505 6.605378 155 (258,231) 0
0.291277 5.356932 161 (277,234) 136043
0.291277 5.356932 166 (277,234) 136043

1 6 6 (



sc023095.rep
Image AQVIR1(41:297,231:487) at compression 23.0:1 against window W1.
window contains 0.00% noise and is out of scale by a factor of 0.95
ocation of max in original is (169,359)
ocation of max in compression is (167,358), sub-pixel is (167.250,357.625)
Laplacian Value at max location is 1225129.000000 at (167,358)
Smoothed (FFT) Maximum Laplacian Value is 1327616.00 at (170.375,360.375)

Adjusting Locations:
(168,358) <==> new (167,358)
(187,345) <-> new (186,344)
(187,345) <--> new (186,344)
(178,320) <--> new (176,321)
(224,358) <-=> new (223,357)
(224,358) <==> new (223,357)
(162,430) does not move
(162,430) does not move
(166,437) <=-> new (166,436)
(230,304) <==> new (229,304)
(230,304) <=-> new (229,304)
(243,307) does not move
(174,454) <=-> new (173,453)
(177,464) <-=> new (176,463)
(181,472) <=-> new (180,472)
(50,313) <--> new (50,312)
(281,278) <-> new (280,278)
(256,474) does not move
(280,235) <=-> new (280,234)
(280,235) <--> new (280,234)

Side Lobe Information, Maximum Value is 8.62328e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (167,358) 1.22513e+06
0.448194 3.485341 18 (186,344) 147877
0.448194 3.485341 23 (186,344) 147877
0.208478 6.809392 40 (176,321) 153330
0.338610 4.702997 53 (223,357) 225213
0.338610 4.702997 56 (223,357) 225213
0.260511 5.841745 71 (162,430) 168976
0.260511 5.841745 75 (162,430) 168976
0.260618 5.839953 79 (166,436) 112559
0.215193 6.671727 82 (229,304) 106307
0.215193 6.671727 84 (229,304) 106307
0.218864 6.598259 89 (243,307) 150373
0.322483 4.914934 97 (173,453) 81466
0.347525 4.590140 105 (176,463) 130576
0.264058 5.783008 113 (180,472) 214463
0.262995 5.800526 123 (50,312) 126011
0.197129 7.052490 135 (280,278) 116871
0.249157 6.035270 145 (256,474) 167288
0.247127 6.070797 155 (258,231) 0
0.272361 5.648555 161 (280,234) 273574
0.27"361 5.648555 166 (280,234) 273574

(3



sc023097.rep
Image AQVIRl(41:297,231:487) at compression 23.0:1 against window Wl.
window contains 0.00% noise and is out of scale by a factor of 0.97
ocation of max in original is (169,359)

O ocation of max in compression is (168,358), sub-pixel is (168.125,358.250)
Laplacian Value at max location is 1495786.000000 at (168,358)
Smoothed (FFT) Maximum Laplacian Value is 1799488.00 at (168.500,358.625)

Adjusting Locations:
(168,358) does not move
(187,345) does not move
(187,345) does not move
(178,320) does not move
(224,358) does not move
(224,358) does not move
(162,430) does not move
(162,430) does not move
(166,437) does not move
(230,304) does not move
(230,304) does not move
(243,307) does not move
(174,454) does not move
(177,464) does not move
(181,473) <-u> new (181,472)
(54,310) <==> new (50,313)
(281,279) <=-> new (281,278)
(256,474) does not move
(280,235) does not move
(280,235) does not move

Side Lobe Information, Maximum Value is 9.00534e+06
LSide-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,358) 1.49579e+06
0.437111 3.594082 18 (1&7,345) 175755

0.437111 3.594082 23 (187,345) 175755
0.195866 7.080401 40 (178,320) 133325
0.313678 5.035164 53 (224,358) 200450
0.313678 5.035164 56 (224,358) 200450
0.242611 6.150903 71 (162,430) 145093
0.242611 6.150903 75 (162,430) 145093
0.241415 6.172352 79 (166,437) 126862
0.209433 6.789549 82 (230,304) 116018
0.209433 6.789549 84 (230,304) 116018
0.221485 6.546564 89 (243,307) 122453
0.305327 5.152342 97 (174,454) 76411.8
0.323422 4.902303 105 (177,464) 135169
0.248215 6.051726 113 (181,472) 184686
0.260983 5.833881 123 (50,313) 127238
0.184505 7.339908 135 (281,278) 122335
0.247521 6.063887 145 (256,474) 163981
0.270900 5.671914 155 (258,231) 0
0.261837 5.819696 161 (280,235) 283090
0.261837 5.819696 166 (280,235) 283090

4.



sc023098.rep
Image AQVIR1(41:297,231:487) at compression 23.0:1 against window W1.
window contains 0.00% noise and is out of scale by a factor of 0.98
ocation of max in original is (169,359)

* ocation of max in compression is (168,358), sub-pixel is (168.375,358.375)
Laplacian Value at max location is 1529192.000000 at (168,358)
Smoothed (FFT) Maximum Laplacian Value is 2009536.00 at (168.500,358.625)

Adjusting Locations:
(169,359) <--> new (168,358)
(188,345) <=-> new (187,345)
(188,345) <--> new (187,345)
(179,320) <--> new (178,320)
(225,359) <==> new (224,358)
(225,359) <==> new (224,358)
(162,430) does not move
(162,430) does not move
(167,437) <==> new (166,437)
(230,305) <==> new (230,304)
(230,305) <=> new (230,304)
(243,308) <==> new (243,307)
(174,455) <==> new (174,454)
(177,464) does not move
(182,473) <=-> new (181,473)
(54,311) <-> new (54,310)
(281,280) <==> new (281,279)
(256,475) <==> new (256,474)
(281,235) <-=> new (280,235)
(281,235) <=-> new (280,235)

Side Lobe Information, Maximum Value is 9.04685e+06
.,Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,358) 1.52919e+06
0.437288 3.592327 18 (187,345) 155779
0.437288 3.592327 23 (187,345) 155779
0.197471 7.044970 40 (178,320) 147487
0.320915 4.936102 53 (224,358) 200715
0.320915 4.936102 56 (224,358) 200715
0.243646 6.132403 71 (162,430) 139696
0.243646 6.132403 75 (162,430) 139696
0.237367 6.245796 79 (166,437) 113025
0.203782 6.908341 82 (230,304) 86833.9
0.203782 6.908341 84 (230,304) 86833.9
0.223657 6.504170 89 (243,307) 119358
0.305467 5.150351 97 (174,454) 77491.5
0.321167 4.932693 105 (177,464) 133330
0.245197 6.104856 113 (181,473) 258154
0.252395 5.979185 123 (54,310) 143693
0.174856 7.573196 135 (281,279) 114093
0.247963 6.056127 145 (256,474) 174906
0.273704 5.627188 155 (258,231) 0
0.255938 5.918653 161 (280,235) 263958
0.255938 5.918653 166 (280,235) 263958



sc023099.rep
Image AQVIR1(41:297,231:487) at compression 23.0:1 against window WI.

- Window contains 0.00% noise and is out of scale by a factor of 0.99
~ocation of max in original is (169,359)
~ocation of max in compression is (169,359), sub-pixel is (168.750,358.750)

Laplacian Value at max location is 1577705.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 2069504.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(188,345) does not move
(188,345) does not move
(179,320) does not move
(225,359) does not move
(225,359) does not move
(162,430) does not move
(162,430) does not move
(167,437) does not move
(230,305) does not move
(230,305). does not move
(243,308) does not move
(175,456) <==> new (174,455)
(178,465) <==> new (177,464)
(182,473) does not move
(54,311) does not move
(281,281) <==> new (281,280)
(256,475) does not move
(281,236) <==> new (281,235)
(281,236) <==> new (281,235)

Side Lobe Information, Maximum Value is 9.18673e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.57771e+06
0.434302 3.622085 18 (188,345) 183576
0.434302 3.622085 23 (188,345) 183576
0.196176 7.073532 40 (179,320) 139564
0.310079 5.085274 53 (225,359) 180361
0.310079 5.085274 56 (225,359) 180361
0.235370 6.282481 71 (162,430) 115481
0.235370 6.282481 75 (162,430) 115481
0.227121 6.437436 79 (167,437) 131400
0.204453 6.894067 82 (230,305) 110322
0.204453 6.894067 84 (230,305) 110322
0.224990 6.478375 89 (243,308) 105511
0.301395 5.208646 97 (174,455) 137883
0.311913 5.059666 105 (177,464) 128638
0.241366 6.173241 113 (182,473) 224085
0.252358 5.979821 123 (54,311) 148618
0.169841 7.699584 135 (281,280) 118417
0.250555 6.010969 145 (256,475) 141870
0.286746 5.425026 155 (258,231) 0
0.250867 6.005563 161 (281,235) 304111
0.250867 6.005563 166 (281,235) 304111



sc023100.rep
Image AQVIR1(41:297,231:487) at compression 23.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.00

V Location of max in original is (169,359)
W Location of max in compression is (169,359), sub-pixel is (169.125,359.000)

Laplacian Value at max location is 1606380.500000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1800448.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(184,348) <==> new (188,345)
(188,345) does not move
(179,320) does not move
(222,365) <==> new (225,359)
(225,361) <==> new (225,359)
(161,430) <==> new (162,430)
(165,434) <==> new (162,430)
(166,438) <==> new (167,437)
(231,304) <==> new (230,305)
(231,304) <==> new (230,305)
(243,308) does not move
(174,456) <=> new (175,456)
(177,464) <--> new (178,465)
(182,472) <=-> new (182,473)
(55,311) <==> new (54,311)
(280,281) <=> new (281,281)

(256,475) does not move
(276,238) <=-> new (281,236)
(281,236) does not move

Side Lobe Information, Maximum Value is 8.89328e+06
,oSide-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.60638e+06
0.431683 3.648355 18 (188,345) 132499
0.431683 3.648355 23 (188,345) 132499
0.194079 7.120222 40 (179,320) 177153
0.306172 5.140343 53 (225,359) 182734
0.306172 5.140343 56 (225,359) 182734
0.232092 6.343392 71 (162,430) 117005
0.232092 6.343392 75 (162,430) 117005
0.214262 6.690543 79 (167,437) 80344
0.204265 6.898063 82 (230,305) 91498.3
0.204265 6.898063 84 (230,305) 91498.3
0.225852 6.461763 89 (243,308) 105385
0.295342 5.296752 97 (175,456) 128838
0.305342 5.152138 105 (178,465) 123112
0.236941 6.253589 113 (182,473) 184909
0.255378 5.928162 123 (54,311) 146423
0.165319 7 816780 135 (281,281) 121154
0.251746 5.990377 145 (256,475) 158143
0.291002 5.361042 155 (258,231) 0
0.244963 6.108999 161 (281,236) 210146
0.244963 6.108999 166 (281,236) 210146

0



sc023101.rep
Image AQVIR1(41:297,231:487) at compression 23.0:1 against window WI.

. Window contains 0.00% noise and is out of scale by a factor of 1.01
t Location of max in original is (169,359)

* Location of max in compression is (169,359), sub-pixel is (169.000,358.750)
Laplacian Value at max location is 1508222.500000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1835328.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(188,345) does not move
(188,345) does not move
(179,320) <==> new (180,319)
(225,359) does not move
(225,359) does not move
(162,430) does not move
(162,430) does not move
(167,437) does not move
(230,305) <==> new (231,304)
(230,305) <==> new (231,304)
(243,308) does not move
(175,456) does not move
(178,4-5) <=-> new (178,464)
(182,473) does not move
(54,311) does not move
(281,281) <==> new (284,271)
(256,475) does not move
(281,236) does not move
(281,236) does not move

Side Lobe Information, Maximum Value is 8.61231e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.50822e+06
0.430874 3.656496 18 (188,345) 143609
0.430874 3.656496 23 (188,345) 143609
0.190944 7.190942 40 (180,319) 118265
0.306809 5.131316 53 (225,359) 154368
0.306809 5.131316 56 (225,359) 154368
0.231126 6.361511 71 (162,430) 110772
0.231126 6.361511 75 (162,430) 110772
0.212797 6.720346 79 (167,437) 81567
0.205481 6.872285 82 (231,304) 94160.8
0.205481 6.872285 84 (231,304) 94160.8
0.226103 6.456931 89 (243,308) 118006
0.295780 5.290316 97 (175,456) 141053
0.307816 5.117087 105 (178,464) 120265
0.240858 6.182384 113 (182,473) 181769
0.261875 5.819059 123 (54,311) 158081
0.199685 6.996537 135 (284,271) 169634
0.249557 6.028294 145 (256,475) 144343
0.290782 5.364321 155 (258,231) 0
0.241008 6.179684 161 (281,236) 164284
0.241008 6.179684 166 (281,236) 164284

9
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~ ~ sc023 102.rep
Image AQVIRl(41:297,231:487) at compression 23.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 1.02

[ ocation of max in original is (169,359)
W ocation of max in compression is (169,359), sub-pixel is (169.125,358.750)

Laplacian Value at max location is 1455668.500000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1732736.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(188,345) does not move
(188,345) does not move
(180,319) does not move
(225,359) does not move
(225,359) does not move
(162,430) does not move
(162,430) does not move
(167,437) <-=> new (166,435)
(231,304) does not move
(231,304) does not move
(243,308) does not move
(175,456) does not move
(178,464) does not move
(182,473) does not move
(54,311) does not move
(284,271) does not move
(256,475) does not move
(281,236) does not move
(281,236) does not move

Side Lobe Information, Maximum Value is 8.5382e+06

,,Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian
'1.0000.00 0.000000 0 (169,359) 1.45567e+06

0.430771 3.657533 18 (188,345) 133108
0.430771 3.657533 23 (188,345) 133108
0.190234 7.207112 40 (180,319) 123260
0.313304 5.040334 53 (225,359) 146919
0.313304 5.040334 56 (225,359) 146919
0.232456 6.336584 71 (162,430) 109362
0.232456 6.336584 75 (162,430) 109362
0.210228 6.773086 79 (166,435) 76924.3
0.205404 6.873904 82 (231,304) 90225
0.205404 6.873904 84 (231,304) 90225
0.228305 6.414844 89 (243,308) 122063
0.296798 5.275397 97 (175,456) 171863
0.309567 5.092455 105 (178,464) 118949
0.239796 6.201585 113 (182,473) 157616
0.268116 5.716774 123 (54,311) 158931
0.202053 6.945349 135 (284,271) 152835
0.249973 6.021064 145 (256,475) 150367
0.291334 5.356095 155 (258,231) 0
0.239291 6.210734 161 (281,236) 135815
0.239291 6.210734 166 (281,236) 135815

K.



sc023103.rep

Image AQVIR1(41:297,231:487) at compression 23.0:1 against window W1.
, Window contains 0.00% noise and is out of scale by a factor of 1.03
[ ocation of max in original is (169,359)
*ocation of max in compression is (169,359), sub-pixel is (169.125,358.750)

Laplacian Value at max location is 1360309.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1670560.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(188,345) does not move
(188,345) does not move
(180,319) does not move
(225,359) <==> new (225,360)
(225,359) <=-> new (225,360)
(162,430) <==> new (161,430)
(162,430) <==> new (161,430)
(166,435) <-=> new (161,430)
(231,304) does not move
(231,304) does not move
(243,308) does not move
(175,456) does not move
(178,464) does not move
(182,473) <==> new (182,472)
(54,311) does not move
(284,271) does not move
(256,475) does not move
(281,236) <==> new (281,235)
(281,236) <==> new (281,235)

Side Lobe Information, Maximum Value is 8.34944e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.36031e+06
0.435707 3.608053 18 (188,345) 146524
0.435707 3.608053 23 (188,345) 146524
0.188038 7.257554 40 (180,319) 116684
0.323112 4.906475 53 (225,360) 94448.5
0.323112 4.906475 56 (225,360) 94448.5
0.236859 6.255097 71 (161,430) 77878.8
0.236859 6.255097 75 (161,430) 77878.8
0.236859 6.255097 79 (161,430) 77878.8
0.206923 6.841910 82 (231,304) 85622.3
0.206923 6.841910 84 (231,304) 85622.3
0.230885 6.366046 89 (243,308) 123311
0.298383 5.252264 97 (175,456) 182001
0.316334 4.998538 105 (178,464) 122288
0.245075 6.107007 113 (182,472) 79573.6
0.280112 5.526680 123 (54,311) 169670
0.205162 6.879031 135 (284,271) 134662
0.245888 6.092624 145 (256,475) 142963
0.289667 5.381002 155 (258,231) 0
0.238473 6.225600 161 (281,235) 184621
0.238473 6.225600 166 (281,235) 184621
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sc023 1O5.rep
Image AQVIRl(41:297,231:487) at compression 23.0:1 against window Wi.
Window contains 0.00% noise and is out of scale by a factor of 1.05

!Location of max in original is (169,359)
'W, ocation of max in compression is (169,359), sub-pixel is (169.375,358.625)

Laplacian Value at max location is 1155651.500000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1437536.00 at (169.750,358.625)

Adjusting Locations:
(169,359) does not move
(188,345) <==> new (185,346)
(188,345) <==> new (185,346)
(180,319) <==> new (181,319)
(225,360) <==> new (224,361)
(225,360) <==> new (224,361)
(161,430) <==> new (160,430)
(161,430) <-=> new (160,430)
(161,430) <==> new (160,430)
(231,304) <==> new (234,302)
(231,304) <==> new (234,302)
(243,308) does not move
(175,456) does not move
(178,464) does not move
(182,472) <-=> new (183,472)
(54,311) does not move
(284,271) <==> new (284,273)
(256,475) <==> new (256,474)
(281,235) <=> new (281,236)
(281,235) <==> new (281,236)

Side Lobe Information, Maximum Value is 8.04045e+06
oSide-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.15565e+06
0.446483 3.501950 18 (185,346) 95168.3
0.446483 3.501950 23 (185,346) 95168.3
0.187621 7.267192 40 (181,319) 103568
0.337198 4.721149 53 (224,361) 52813.8
0.337198 4.721149 56 (224,361) 52813.8
0.246723 6.077905 71 (160,430) 59175.4
0.246'723 6.077905 75 (160,430) 59175.4
0.246723 6.077905 79 (160,430) 59175.4
0.214713 6.681410 82 (234,302) 134643
0.214713 6.681410 84 (234,302) 134643
0.237092 6.250834 89 (243,308) 112838
0.302673 5.190267 97 (175,456) 209476
0.323919 4.895642 105 (178,464) 111853
0.253855 5.954148 113 (183,472) 123532
0.297392 5.266703 123 (54,311) 151559
0.210230 6.773048 135 (284,273) 178446
0.245797 6.094233 145 (256,474) 166031
0.292961 5.331905 155 (258,231) 0
0.238089 6.232615 161 (281,236) 97888.1
0.238089 6.232615 166 (281,236) 97888.1

0



sc023110.rep

Image AQVIR1(41:297,231:487) at compression 23.0:1 against window Wl.
., Window contains 0.00% noise and is out of scale by a factor of 1.10

ocation of max in original is (169,359)

4WLocation of max in compression is (170,358), sub-pixel is (169.750,358.375)
Laplacian Value at max location is 837248.500000 at (170,358)
Smoothed (FFT) Maximum Laplacian Value is 1152448.00 at (169.875,358.750)

Adjusting Locations:
(169,359) <==> new (170,358)
(185,346) <=-> new (185,342)
(185,346) <==> new (185,342)
(181,319) <=-> new (185,342)
(224,361) <=-> new (221,364)
(224,361) <==> new (221,364)
(160,430) <==> new (160,431)
(160,430) <==> new (160,431)
(160,430) <==> new (160,431)
(234,302) does not move
(234,302) does not move
(243,308) <==> new (243,307)
(175,456) <=1> new (175,455)
(178,464) <=> new (177,464)
(183,472) <==> new (177,464)
(54,311) does not move
(284,273) <==> new (284,274)
(256,474) does not move
(281,236) <=-> new (281,235)
(281,236) <==> new (281,235)

Side Lobe Information, Maximum Value is 7.39753e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

(1.000000 0.000000 0 (170,358) 837249
0.503103 2.983427 18 (185,342) 97023.3
0.503103 2.983427 23 (185,342) 97023.3
0.503103 2.983427 40 (185,342) 97023.3
0.383213 4.165599 53 (221,364) 197395
0.383213 4.165599 56 (221,364) 197395
0.272761 5.642176 71 (160,431) 108345
0.272761 5.642176 75 (160,431) 108345
0.272761 5.642176 79 (160,431) 108345
0.238742 6.220710 82 (234,302) 143659
0.238742 6.220710 84 (234,302) 143659
0.247841 6.058276 89 (243,307) 142389
0.303723 5.175224 97 (175,455) 132260
0.335260 4.746183 105 (177,464) 168087
0.335260 4.746183 113 (177,464) 168087
0.333384 4.770555 123 (54,311) 129575
0.226606 6.447288 135 (284,274) 177934
0.250492 6.012062 145 (256,474) 159612
0.301810 5.202665 155 (258,231) 0
0.242001 6.161830 161 (281,235) 184060
0.242001 6.161830 166 (281,235) 184060

C.



* . sc023 12O.rep
Image AQVIR1(41:297,231:487) at compression 23.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.20

[Location of max in original is (169,359)
WLocation of max in compression is (171,357), sub-pixel is (170.875,357.250)

Laplacian Value at max location is 570942.500000 at (171,357)
Smoothed (FFT) Maximum Laplacian Value is 693472.00 at (170.375,360.375)

Adjusting Locations:
(170,358) <==> new (171,357)
(185,342) <-=> new (185,340)
(185,342) <=> new (185,340)
(185,342) <=> new (185,340)
(221,364) <==> new (222,362)
(221,364) <==> new (222,362)
(160,431) <==> new (160,432)
(160,431) <=> new (160,432)
(160,431) <==> new (160,432)
(234,302) <==> new (233,301)
(234,302) <=-> new (233,301)
(243,307) does not move
(175,455) <=-> new (178,461)
(177,464) <==> new (178,461)
(177,464) <--> new (178,461)
(54,311) <--> new (50,314)
(284,274) <==> new (286,271)
(256,474) <==> new (255,474)
(281,235) <=.> new (277,237)
(281,235) <==> new (277,237)

Side Lobe Information, Maximum Value is 6.22778e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (171,357) 570943
0.614490 2.114850 18 (185,340) 161601
0.614490 2.114850 23 (185,340) 161601
0.614490 2.114850 40 (185,340) 161601
0.430466 3.660611 53 (222,362) 108030
0.430466 3.660611 56 (222,362) 108030
0.322190 4.918874 71 (160,432) 147035
0.322190 4.918874 75 (160,432) 147035
0.322190 4.918874 79 (160,432) 147035
0.271898 5.655940 82 (233,301) 89793.1
0.271898 5.655940 84 (233,301) 89793.1
0.265961 5.751825 89 (243,307) 168401
0.338375 4.706020 97 (178,461) 139569
0.338375 4.706020 105 (178,461) 139569
0.338375 4.706020 113 (178,461) 139569
0.418387 3.784215 123 (50,314) 267488
0.253320 5.963299 135 (286,271) 206929
0.262765 5.804320 145 (255,474) 106723
0.327319 4.850284 155 (258,231) 0
0.264718 5.772162 161 (277,237) 101342
0.264718 5.772162 166 (277,237) 101342
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Exhibit HI-12-d Compressed 33.0:1, All Scalings

U -f, i2 sc033080.rep

Image AQVIR1(41:297,231:487) at compression 33.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 0.80. Location of max in original is (169,359)
Location of max in compression is (162,352), sub-pixel is (164.500,351.500)
Laplacian Value at max location is 368399.500000 at (159,356)
Smoothed (FFT) Maximum Laplacian Value is 1233728.00 at (170.375,360.375)

Adjusting Locations:
(165,356) <==> new (162,352)
(165,356) '=> new (162,352)
(165,356) <==> new (162,352)
(174,320) <==> new (180,341)
(220,356) <==> new (216,354)
(220,356) <==> new (216,354)
(162,431) <==> new (157,430)

(162,431) <==> new (157,430)
(162,431) <==> new (157,430)
(228,301) <==> new (226,299)
(228,301) <==> new (226,299)
(242,305) <==> new (233,303)
(172,451) <==> new (168,449)
(175,463) <==> new (169,456;
(175,463) <==> new (169,456)
(54,305) <==> new (56,307)
(278,265) <==> new (275,260)
(252,473) <==> new (257,475)
(276,234) <==> new (274,231)
(276,234) <==> new (274,231)

Side Lobe Information, Maximum Value is 5.54695e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (162,352) 180610
1.000000 0.000000 18 (162,352) 180610
1.000000 0.000000 23 (162,352) 180610
0.649102 1.876873 40 (180,341) 158338
0.618358 2.087603 53 (216,354) 179451
0.618358 2.087603 56 (216,354) 179451
0.527528 2.777547 71 (157,430) 160082
0.527528 2.777547 75 (157,430) 160082
0.527528 2.777547 79 (157,430) 160082
0.231230 6.359563 82 (226,299) 60285.5
0.231230 6.359563 84 (226,299) 60285.5
0.234061 6.306709 89 (233,303) 134154
0.457231 3.398645 97 (168,449) 79051.5
0.461333 3.359858 105 (169,456) 69140.3
0.461333 3.359858 113 (169,456) 69140.3
0.241574 6.169505 123 (56,307) 243106
0.374817 4.261807 135 (275,260) 204051
0.426351 3.702330 145 (257,475) 140566
0.173117 7.616612 155 (258,231) 0
0.336250 4.733374 161 (274,231) 0
0.336250 4.733374 166 (274,231) 0



scO33090.rep
Image AQVIR1(41:297,231:487) at compression 33.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.90Location of max in original is (169,359)

V-Iocation of max in compression is (165,356), sub-pixel is (164.875,356.375)
Laplacian Value at max location is 706545.000000 at (164,357)
Smoothed (FFT) Maximum Laplacian Value is 1642272.00 at (170.375,360.375)

Adjusting Locations:
(167,358) <==> new (165,356)
(167,358) <-=> new (165,356)
(167,358) <--> new (165,356)
(176,321) <-=> new (174,320)
(223,358) <=-> new (220,356)
(223,358) <=-> new (220,356)
(161,429) <=.> new (162,431)
(161,429) <==> new (162,431)
(161,429) <==> new (162,431)
(230,302) <==> new (228,301)
(230,302) <-=> new (228,301)
(243,306) <==> new (242,305)
(174,452) <==> new (172,451)
(176,464) <=-> new (175,463)
(176,464) <=-> new (175,463)
(56,307) <=-> new (54,305)
(280,268) <==> new (278,265)
(253,475) <=-> new (252,473)
(279,235) <==> new (276,234)
(279,235) <=-> new (276,234)

Side Lobe Information, Maximum Value is 7.59973e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location LaplacianI1.000000 0.000000 0 (165,356) 602175

1.000000 0.000000 18 (165,356) 602175
1.000000 0.000000 23 (165,356) 602175
0239656 6.204118 40 (174,320) 203602
0.395127 4.032635 53 (220,356) 164965
0.395127 4.032635 56 (220,356) 164965
0.311367 5.067272 71 (162,431) 118875
0.311367 5.067272 75 (162,431) 118875
0.311367 5.067272 79 (162,431) 118875
0.234189 6.304339 82 (228,301) 76291.1
0.234189 6.304339 84 (228,301) 76291.1

0.216860 6.638197 89 (242,305) 142844
0.350059 4.558585 97 (172,451) 119971
0.383444 4.162984 105 (175,463) 142161
0.383444 4.162984 113 (175,463) 142161
0.241295 6.174510 123 (54,305) 142219
0.272460 5.646974 135 (278,265) 188723
0.273507 5.630322 145 (252,473) 136794
0.242911 6.145532 155 (258,231) 0
0.299444 5.236850 161 (276,234) 161405
0.299444 5.236850 166 (276,234) 161405



*scO33095.rep
Image AQVIR1(41:297,231:487) at compression 33.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 0.95

* Location of max in original is (169,359)
Location of max in compression is (167,358), sub-pixel is (167.250,357.625)
Laplacian Value at max location is 983300.000000 at (167,358)
Smoothed (FFT) Maximum Laplacian Value is 1445056.00 at (170.375,360.375)

Adjusting Locations:
(168,358) <=-> new (167,358)
(168,358) <==> new (167,358)
(168,358) <==> new (167,358)
(178,321) <--> new (176,321)
(224,359) <=> new (223,358)
(224,359) <--> new (223,358)
(162,430) <==> new (161,429)
(162,430) <=-> new (161,429)
(162,430) <==> new (161,429)
(231,303) <==> new (230,302)
(231,303) <==> new (230,302)
(243,307) <=-> new (243,306)
(175,453) <==> new (174,452)
(177,464) <=-> new (176,464)
(177,464) <==> new (176,464)
(54,309) <--> new (56,307)
(281,273) <=-> new (280,268)
(253,476) <==> new (253,475)
(280,235) <=> new (279,235)
(280,235) <=-> new (279,235)

Side Lobe Information, Maximum Value is 8.43618e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1000000 0.000000 0 (167,358) 983300
1.000000 0.000000 18 (167,358) 983300
1.000000 0.000000 23 (167,358) 983300
0.207928 6.820880 40 (176,321) 154497
0.327449 4.848570 53 (223,358) 131862
0.327449 4.848570 56 (223,358) 131862
0.256958 5.901380 71 (161,429) 63432.3
0.256958 5.901380 75 (161,429) 63432.3
0.256958 5.901380 79 (161,429) 63432.3
0.217599 6.623422 82 (230,302) 66705.6
0.217599 6.623422 84 (230,302) 66705.6
0.223687 6.503587 89 (243,306) 127676
0.320756 4.938249 97 (174,452) 97639.5
0.342680 4.651107 105 (176,464) 152656
0.342680 4.651107 113 (176,464) 152656
0.245078 6.106954 123 (56,307) 149014
0.220695 6.562069 135 (280,268) 104614
0.257513 5.892007 145 (253,475) 107694
0.270122 5.684399 155 (258,231) 0
0.267917 5.719999 161 (279,235) 133691
0.267917 5.719999 166 (279,235) 133691



scO33097.rep

Image AQVIRl(41:297,231:487) at compression 33.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.97
Location of max in original is (169,359)

*Wocation of max in compression is (168,358), sub-pixel is (168.125,358.375)
Laplacian Value at max location is 1194501.500000 at (168,358)
Smoothed (FFT) Maximum Laplacian Value is 1512256.00 at (168.500,358.625)

Adjusting Locations:
(168,358) does not move
(186,345) <--> new (168,358)
(186,345) <--> new (168,358)
(178,321) does not move
(224,360) <==> new (224,359)
(224,360) <=> new (224,359)
(161,429) <==> new (162,430)
(161,429) <==> new (162,430)
(161,429) <-u> new (162,430)
(231,303) does not move
(231,303) does not move
(243,307) does not move
(175,453) does not move
(177,464) does not move
(177,464) does not move
(54,309) does not move
(282,271) <-> new (281,273)
(253,477) <=-> new (253,476)
(281,235) <=-> new (280,235)
(281,235) <-=> new (280,235)

Side Lobe Information, Maximum Value is 8.73925e+06
Side-Lobe-To-peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,358) 1.1945e+06
1.000000 0.000000 18 (168,358) 1.1945e+06
1.000000 0.000000 23 (168,358) 1.1945e+06

0.196106 7.075091 40 (178,321) 138609
0.307603 5.120090 53 (224,359) 127121
0.307603 5.120090 56 (224,359) 127121
0.243544 6.134232 71 (162,430) 109343
0.243544 6.134232 75 (162,430) 109343
0.243544 6.134232 79 (162,430) 109343
0.212165 6.733258 82 (231,303) 75468.4
0.212165 6.733258 84 (231,303) 75468.4
0.231761 6.349591 89 (243,307) 135546
0.308351 5.109545 97 (175,453) 92109.3
0.319727 4.952212 105 (177,464) 137402
0.319727 4.952212 113 (177,464) 137402
0.245952 6.091504 123 (54,309) 133401
0.207811 6.823324 135 (281,273) 143508
0.256343 5.911785 145 (253,476) 122750
0.292320 5.341413 155 (258,231) 0
0.256493 5.909238 161 (280,235) 189204
0.256493 5.909238 166 (280,235) 189204

0



:~sA sc033098.rep
Image AQVIR1(41:297,231:487) at compression 33.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 0.98

O~Location of max in original is (169,359)
Location of max in compression is (168,358), sub-pixel is (168.375,358.500)
Laplacian Value at max location is 1232435.500000 at (168,358)
Smoothed (FFT) Maximum Laplacian Value is 1663232.00 at (168.500,358.625)

Adjusting Locations:
(169,359) <--> new (168,358)
(187,345) <-> new (186,345)
(187,345) <==> new (186,345)
(179,321) <==> new (178,321)
(225,360) <==> new (224,360)
(225,360) <=-> new (224,360)
(161,429) does not move
(161,429) does not move
(161,429) does not move
(231,304) <--> new (231,303)
(231,304) <--> new (231,303)
(243,307) does not move
(175,454) <-=> new (175,453)
(177,465) <=-> new (177,464)
(177,465) <--> new (177,464)
(55,309) <=-> new (54,309)
(283,271) <=-> new (282,271)
(254,477) <=-> new (253,477)
(281,236) <==> new (281,235)
(281,236) <==> new (281,235)

Side Lobe Information, Maximum Value is 8.7756e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 ( (168,358) 1.23244e+06
0.465443 3.321337 18 (186,345) 73065.3
0.465443 3.321337 23 (186,345) 73065.3
0.196920 7.057111 40 (178,321) 153009
0.315036 5.016396 53 (224,360) 111417
0.315036 5.016396 56 (224,360) 111417
0.245992 6.090795 71 (161,429) 98284.3
0.245992 6.090795 75 (161,429) 98284.3
0.245992 6.090795 79 (161,429) 98284.3
0.207514 6.829533 82 (231,303) 57970.8
0.207514 6.829533 84 (231,303) 57970.8
0.234798 6.293056 89 (243,307) 132974
0.310199 5.083596 97 (175,453) 90563.5
0.315734 5.006782 105 (177,464) 123273
0.315734 5.006782 113 (177,464) 123273
0.252013 5.985763 123 (54,309) 155670
0.202967 6.925750 135 (282,271) 44596.5
0.255703 5.922644 145 (253,477) 103037
0.293806 5.319387 155 (258,231) 0
0.251088 6.001736 161 (281,235) 221805
0.251088 6.001736 166 (281,235) 221805



sc033099.rep
Image AQVIR1(41:297,231:487) at compression 33.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.99

,.,Location of max in original is (169,359)
Wlocation of max in compression is (169,359), sub-pixel is (168.750,358.750)

Laplacian Value at max location is 1239245.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1723648.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(188,345) <==> new (187,345)
(188,345) <--> new (187,345)
(179,321) does not move
(225,360) does not move
(225,360) does not move
(162,429) <==> new (161,429)
(162,429) <=-> new (161,429)
(162,429) <==> new (161,429)
(231,304) does not move
(231,304) does not move
(243,308) <=-> new (243,307)
(175,454) does not move
(178,465) <=.> new (177,465)
(178,465) <==> new (177,465)
(55,310) <==> new (55,309)
(284,272) <==> new (283,271)
(256,475) <==> new (254,477)
(281,236) does not move
(281,236) does not move

Side Lobe Information, Maximum Value is 8.90336e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.23925e+06. 0.463586 3.338694 18 (187,345) 103597
0.463586 3.338694 23 (187,345) 103597
0.193432 7.134709 40 (179,321) 123866
0.307276 5.124715 53 (225,360) 144752
0.307276 5.124715 56 (225,360) 144752
0.238010 6.234039 71 (161,429) 105475
0.238010 6.234039 75 (161,429) 105475
0.238010 6.234039 79 (161,429) 105475
0.207807 6.823394 82 (231,304) 62528.3
0.207807 6.823394 84 (231,304) 62528.3
0.238206 6.230470 89 (243,307) 136594
0.304608 5.162582 97 (175,454) 90230.8
0.305917 5.143957 105 (177,465) 129871
0.305917 5.143957 113 (177,465) 129871
0.249588 6.027755 123 (55,309) 132303
0.198807 7.015692 135 (283,271) 58245
0.256788 5.904257 145 (254,477) 93042.8
0.305841 5.145044 155 (258,231) 0
0.247778 6.059378 161 (281,236) 223692
0.247778 6.059378 166 (281,236) 223692

6S



~'sc033 100.rep

Image AQVIR1(41:297,231:487) at compression 33.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 1.00
Location of max in original is (169,359)

inocation of max in compression is (169,359), sub-pixel is (169.125,359.000)
-WLaplacian Value at max location is 1264883.500000 at (169,359)

Smoothed (FFT) Maximum Laplacian Value is 1524640.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(184,348) <-=> new (188,345)
(188,345) does not move
(179,320) <--> new (179,321)
(222,365) <==> new (225,360)
(225,361) <==> new (225,360)
(161,430) <-> new (162,429)
(165,434) <-=> new (162,429)
(166,438) <=-> new (162,429)
(231,304) does not move
(231,304) does not move
(243,308) does not move
(174,456) <==> new (175,454)
(177,464) <==> new (178,465)
(182,472) <==> new (178,465)
(55,311) <==> new (55,310)
(280,281) <==> new (284,272)
(256,475) does not move
(276,238) <==> new (281,236)
(281,236) does not move

Side Lobe Information, Maximum Value is 8.60016e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.26488e+06
0.461284 3.360314 18 (188,345) 133600
0.461284 3.360314 23 (188,345) 133600
0.189966 7.213233 40 (179,321) 138536
0.303706 5.175463 53 (225,360) 138013
0.303706 5.175463 56 (225,360) 138013
0.236713 6.257784 71 (162,429) 136999
0.236713 6.257784 75 (162,429) 136999
0.236713 6.257784 79 (162,429) 136999
0.207916 6.821119 82 (231,304) 43789.9
0.207916 6.821119 84 (231,304) 43789.9
0.240801 6.183412 89 (243,308) 141867
0.299180 5.240676 97 (175,454) 120254
0.300664 5.219184 105 (178,465) 114114
0.300664 5.219184 113 (178,465) 114114
0.252638 5.975013 123 (55,310) 133782
0.200996 6.968132 135 (284,272) 119690
0.251858 5.988447 145 (256,475) 90969
0.310554 5.078623 155 (258,231) 0
0.244221 6.122179 161 (281,236) 190896
0.244221 6.122179 166 (281,236) 190896



[ scO33101.rep

Image AQVIR1(41:297,231:487) at compression 33.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 1.01

* Location of max in original is (169,359)
ocation of max in compression is (169,359), sub-pixel is (169.000,358.750)

Laplacian Value at max location is 1195405.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1531776.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(188,345) <==> new (187,345)
(188,345) <==> new (187,345)
(179,321) <==> new (187,345)
(225,360) does not move
(225,360) does not move
(162,429) does not move
(162,429) does not move
(162,429) does not move
(231,304) <=> new (232,303)
(231,304) <==> new (232,303)
(243,308) does not move
(175,454) does not move
(178,465) does not move
(178,465) does not move
(55,310) does not move
(284,272) does not move
(256,475) does not move
(281,236) does not move
(281,236) does not move

Side Lobe Information, Maximum Value is 8.34965e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.19541e+06
0.458623 3.385444 18 (187,345) 73337.5

0.458623 3.385444 23 (187,345) 73337.5
0.458623 3.385444 40 (187,345) 73337.5
0.304750 5.160568 53 (225,360) 131215
0.304750 5.160568 56 (225,360) 131215
0.235720 6.276034 71 (162,429) 129014
0.235720 6.276034 75 (162,429) 129014
0.235720 6.276034 79 (162,429) 129014
0.209708 6.783845 82 (232,303) 33681.8
0.209708 6.783845 84 (232,303) 33681.8
0.239233 6.211783 89 (243,308) 127230
0.299900 5.230237 97 (175,454) 133333
0.301423 5.208231 105 (178,465) 110662
0.301423 5.208231 113 (178,465) 110662
0.257731 5.888335 123 (55,310) 121691
0.206817 6.844142 135 (284,272) 149233
0.250055 6.019645 145 (256,475) 87478.5
0.310144 5.084366 155 (258,231) 0
0.240519 6.188501 161 (281,236) 163736
0.240519 6.188501 166 (281,236) 163736



sc033102.rep
Image AQVIR1(41:297,231:487) at compression 33.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 1.02

, _,Location of max in original is (169,359)
-nLocation of max in compression is (169,359), sub-pixel is (169.125,358.875)

Laplacian Value at max location is 1160676.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1442368.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(187,345) <==> new (185,346)
(187,345) <==> new (185,346)
(187,345) <==> new (185,346)
(225,360) <==> new (223,362)
(225,360) <=-> new (223,362)
(162,429) does not move
(162,429) does not move
(162,429) does not move
(232,303) <==> new (233,302)
(232,303) <==> new (233,302)
(243,308) does not move
(175,454) does not move
(178,465) does not move
(178,465) does not move
(55,310) does not move
(284,272) does not move
(256,475) does not move
(281,236) does not move
(281,236) does not move

Side Lobe Information, Maximum Value is 8.28871e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.16068e+06
0.459399 3.378099 18 (185,346) 76567.5
0.459399 3.378099 23 (185,346) 76567.5
0.459399 3.378099 40 (185,346) 76567.5
0.314892 5.018384 53 (223,362) 90393.3
0.314892 5.018384 56 (223,362) 90393.3
0.237085 6.250956 71 (162,429) 129021
0.237085 6.250956 75 (162,429) 129021
0.237085 6.250956 79 (162,429) 129021
0.212121 6.734154 82 (233,302) 60627.1
0.212121 6.734154 84 (233,302) 60627.1

0.241193 6.176362 89 (243,308) 120182
0.298569 5.249548 97 (175,454) 144878
0.302284 5.195844 105 (178,465) 106620
0.302284 5.195844 113 (178,465) 106620
0.263420 5.793512 123 (55,310) 124217
0.211272 6.751589 135 (284,272) 151621
0.250626 6.009740 145 (256,475) 101420
0.310125 5.084633 155 (258,231) 0
0.238983 6.216328 161 (281,236) 141797
0.238983 6.216328 166 (281,236) 141797

4



sc033103.rep
Image AQVIR1(41:297,231:487) at compression 33.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 1.03

*ocation of max in original is (169,359)
ocation of max in compression is (169,359), sub-pixel is (169.125,358.750)
aplacian Value at max location is 1103800.000000 at (169,359)

Smoothed (FFT) Maximum Laplacian Value is 1384000.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(185,346) <==> new (186,345)
(185,346) <==> new (186,345)
(185,346) <==> new (186,345)
(223,362) <==> new (221,364)
(223,362) <==> new (221,364)
(162,429) <==> new (161,429)
(162,429) <==> new (161,429)
(162,429) <==> new (161,429)
(233,302) <==> new (234,302)
(233,302) <==> new (234,302)
(243,308) does not move
(175,454) does not move
(178,465) <==> new (178,464)
(178,465) <==> new (178,464)
(55,310) does not move
(284,272) does not move
(256,475) does not move
(281,236) does not move
(281,236) does not move

Side Lobe Information, Maximum Value is 8.13578e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 1.1038e+06
0.463800 3.336696 18 (186,345) 53550.5
0.463800 3.336696 23 (186,345) 53550.5
0.462800 3.336696 40 (186,345) 53550.5
0.327220 4.851604 53 (221,364) 103026
0.327220 4.851604 56 (221,364) 103026
0.239934 6.199079 71 (161,429) 80102.8
0.239934 6.199079 75 (161,429) 80102.8
0.239934 6.199079 79 (161,429) 80102.8
0.217304 6.629316 82 (234,302) 92045.6
0.217304 6.629316 84 (234,302) 92045.6
0.242316 6.156173 89 (243,308) 109443
0.298841 5.245594 97 (175,454) 150731
0.307348 5.123691 105 (178,464) 89256.3
0.307348 5.123691 113 (178,464) 89256.3
0.272980 5.638690 123 (55,310) 122134
0.215465 6.666237 135 (284,272) 160264
0.246352 6.084436 145 (256,475) 100912
0.307455 5.122186 155 (258,231) 0
0.237420 6.244834 161 (281,236) 125005
0.237420 6.244834 166 (281,236) 125005

Ae



sc033105.rep
Image AQVIR1(41:297,231:487) at compression 33.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 1.05

K Location of max in original is (169,359)
inLocation of max in compression is (169,359), sub-pixel is (169.375,358.625)
WLaplacian Value at max location is 958864.000000 at (169,359)

Smoothed (FFT) Maximum Laplacian Value is 1290976.00 at (169.875,358.625)

Adjusting Locations:
(169,359) does not move
(186,345) <=-> new (185,344)
(186,345) <==> new (185,344)
(186,345) <==> new (185,344)
(221,364) does not move
(221,364) does not move
(161,429) <==> new (160,429)
(161,429) <==> new (160,429)
(161,429) <--> new (160,429)
(234,302) does not move
(234,302) does not move
(243,308) <=-> new (242,308)
(175,454) does not move
(178,464) <=-> new (179,464)
(178,464) <--> new (179,464)
(55,310) does not move
(284,272) <=-> new (284,273)
(256,475) <==> new (256,474)
(281,236) <==> new (281,235)
(281,236) <==> new (281,235)

Side Lobe Information, Maximum Value is 7.87879e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 958864
0.475398 3.229424 18 (185,344) 44141
0.475398 3.229424 23 (185,344) 44141
0.475398 3.229424 40 (185,344) 44141
0.348034 4.583779 53 (221,364) 129768
0.348034 4.583779 56 (221,364) 129768
0.247129 6.070759 71 (160,429) 90107.1
0.247129 6.070759 75 (160,429) 90107.1
0.247129 6.070759 79 (160,429) 90107.1
0.229806 6.386394 82 (234,302) 101604
0.229806 6.386394 84 (234,302) 101604
0.248160 6.052682 89 (242,308) 134849
0.300819 5.216945 97 (175,454) 164024
0.312317 5.054049 105 (179,464) 99587
0.312317 5.054049 113 (179,464) 99587
0.288870 5.392979 123 (55,310) 110825
0.224743 6.483139 135 (284,273) 226769
0.245889 6.092605 145 (256,474) 131332
0.310421 5.080493 155 (258,231) 0
0.235326 6.283298 161 (281,235) 126827
0.235326 6.283298 166 (281,235) 126827

<0



~scO33110.rep

Image AQVIR1(41:297,231:487) at compression 33.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.10

,KLocation of max in original is (169,359)
inocation of max in compression is (170,358), sub-pixel is (169.875,358.375)
W'Laplacian Value at max location is 762488.000000 at (170,358)

Smoothed (FFT) Maximum Laplacian Value is 1095168.00 at (169.875,358.750)

Adjusting Locations:
(169,359) <==> new (170,358)
(185,344) <==> new (185,342)
(185,344) <--> new (185,342)
(185,344) <.-> new (185,342)
(221,364) does not move
(221,364) does not move
(160,429) does not move
(160,429) does not move
(160,429) does not move
(234,302) <==> new (23 ,301)
(234,302) <==> new (234,301)
(242,308) does not move
(175,454) does not move
(179,464) <==> new (178,463)
(179,464) <=> new (178,463)
(55,310) <==> new (56,309)
(284,273) does not move
(256,474) does not move
(281,235) does not move
(281,235) does not move

Side Lobe Information, Maximum Value is 7.3683e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (170,358) 762488
05204222.83644018 (185,342) 95345.5
0.520422 2.836440 23 (185,342) 95345.5
0.520422 2.836440 40 (185,342) 95345.5
0.386551 4.127937 53 (221,364) 166997
0.386551 4.127937 56 (221,364) 166997
0.261936 5. 818051 71 (160,429) 94023.8
0.261936 5.818051 75 (160,429) 94023.8
0.261936 5.818051 79 (160,429) 94023.8
0.257166 5.897872 82 (234,301) 123287
0.257166 5.897872 84 (234,301) 123287

0.256401 5.910799 89 (242,308) 107131
0.299810 5.231542 97 (175,454) 125395
0.316967 4.989858 105 (178,463) 73892
0.316967 4.989858 113 (178,463) 73892
0.323265 4.904416 123 (56,309) 142119
0.240770 6.183982 135 (284,273) 211483
0.252031 5.985455 145 (256,474) 150784
0.323279 4.904231 155 (258,231) 0
0.235156 6.286445 161 (281,235) 137501
0.235156 6.286445 166 (281,235) 137501



--- --- --
sc033120.rep

Image AQVIR1(41:297,231:487) at compression 33.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.20
Location of max in original is (169,359)
ocation of max in compression is (171,357), sub-pixel is (170.875,357.375)

O Laplacian Value at max location is 519788.000000 at (171,357)
Smoothed (FFT) Maximum Laplacian Value is 681760.00 at (170.375,360.375)

Adjusting Locations:
(170,358) <--> new (171,357)
(185,342) <==> new (185,341)
(185,342) <=-> new (185,341)
(185,342) <=-> new (185,341)
(221,364) <=-> new (222,363)
(221,364) <==> new (222,363)
(160,429) <==> new (160,433)
(160,429) <==> new (160,433)
(160,429) <=-> new (160,433)
(234,301) <==> new (234,300)
(234,301) <==> new (234,300)
(242,308) <=-> new (243,308)
(175,454) <=-> new (176,453)
(178,463) <--> new (178,460)
(178,463) <==> new (178,460)
(56,309) <==> new (56,308)
(284,273) <=-> new (286,273)
(256,474) <==> new (254,475)
(281,235) <==> new (277,237)
(281,235) <==> new (277,237)

Side Lobe Information, Maximum Value is 6.25994e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (171,357) 519788
0.627242 2.025651 18 (185,341) 158177
0.627242 2.025651 23 (185,341) 158177
0.627242 2.025651 40 (185,341) 158177
0.427001 3.695709 53 (222,363) 137363
0.427001 3.695709 56 (222,363) 137363
0.298495 5.250632 71 (160,433) 136526
0.298495 5.250632 75 (160,433) 136526
0.298495 5.250632 79 (160,433) 136526
0.296618 5.278018 82 (234,300) 109324
0.296618 5.278018 84 (234,300) 109324
0.283816 5.469635 89 (243,308) 131808
0.308156 5.112294 97 (176,453) 62545.3
0.324914 4.882321 105 (178,460) 71053.8
0.324914 4.882321 113 (178,460) 71053.8
0.366681 4.357112 123 (56,308) 95608.3
0.255045 5.933831 135 (286,273) 177340
0.273672 5.627703 145 (254,475) 85470.3
0.357896 4.462435 155 (258,231) 0
0.258209 5.880290 161 (277,237) 120723
0.258209 5.880290 166 (277,237) 120723



Exhibit H-12-e Compressed 58.0:1, All Scalings

,1~:52:2Oiii sc058080.rep

Image AQVIRI(41:297,231:487) at compression 58.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.80. Location of max in original is (169,359)
Location of max in compression is (162,353), sub-pixel is (161.875,352.625)
Laplacian Value at max location is 274164.000000 at (159,356)
Smoothed (FFT) Maximum Laplacian Value is 1276688.00 at (170.375,360.375)

Adjusting Locations:
(165,356) <==> new (162,353)
(184,343) <==> new (180,341)
(184,343) <==> new (180,341)
(174,320) <==> new (171,318)
(220,356) <==> new (216,353)
(220,356) <==> new (216,353)
(161,431) <==> new (157,429)
(161,431) <==> new (157,429)
(161,431) <==> new (157,429)
(229,301) <==> new (227,300)
(229,301) <==> new (227,300)
(242,305) <==> new (233,303)
(171,452) <==> new (174,452)
(176,465) <==> new (168,455)
(176,465) <==> new (168,455)
(48,309) <==> new (45,306)
(278,266) <==> new (286,268)
(259,479) <==> new (257,475)
(277,234) <==> new (281,237)
(277,234) <==> new (281,237)

Side Lobe Information, Maximum Value is 5.79067e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (162,353) 259108
0.586662 2.316119 18 (180,341) 130130
0.586662 2.316119 23 (180,341) 130130
0.298859 5.245337 40 (171,318) 97740.3
0.616954 2.097470 53 (216,353) 125184
0.616954 2.097470 56 (216,353) 125184
0.479104 3.195705 71 (157,429) 69736.5
0.479104 3.195705 75 (157,429) 69736.5
0.479104 3.195705 79 (157,429) 69736.5
0.245824 6.093764 82 (227,300) 52844.9
0.245824 6.093764 84 (227,300) 52844.9
0.238659 6.222218 89 (233,303) 113705
0.459159 3.380371 97 (174,452) 119159
0.453331 3.435848 105 (168,455) 105323
0.453331 3.435848 113 (168,455) 105323
0.378084 4.224120 123 (45,306) 112104
0.328068 4.840360 135 (286,268) 136610
0.406623 3.908081 145 (257,475) 126597
0.143712 8.425057 155 (258,231) 0
0.343110 4.645664 161 (281,237) 109759
0.343110 4.645664 166 (281,237) 109759



*scO58090.rep

Image AQVIR1(41:297,231:487) at compression 58.0:1 against window Wl.
- Window contains 0.00% noise and is out of scale by a factor of 0.90

' Location of max in original is (169,359)
in ocation of max in compression is (165,356), sub-pixel is (165.250,356.125)
W aplacian Value at max location is 567856.000000 at (164,357)

Smoothed (FFT) Maximum Laplacian Value is 1805376.00 at (170.375,360.375)

Adjusting Locations:
(167,358) <=-> new (165,356)
(186,344) <==> new (184,343)
(186,344) <=-> new (184,343)
(177,320) <==> new (174,320)
(223,358) <==> new (220,356)
(223,358 <==> new (220,356)
(160,429) <==> new (161,431)
(160,429) <==> new (161,431)
(160,429) <==> new (161,431)
(230,303) <==> new (229,301)
(230,303) <==> new (229,301)
(242,306) <=-> new (242,305)
(174,453) <==> new (171,452)
(177,463) <-.> new (176,465)
(177,463) <--> new (176,465)
(50,310) <=-> new (48,309)
(280,269) <==> new (278,266)
(254,475) <==> new (259,479)
(278,235) <==> new (277,234)
(278,235) <==> new (277,234)

Side Lobe Information, Maximum Value is 7.65648e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (165,356) 521996
0.480000 3.187591 18 (184,343) 111478
0.480000 3.187591 23 (184,343) 111478
0.260281 5.845577 40 (174,320) 171593
0.424946 3.716660 53 (220,356) 180737
0.424946 3.716660 56 (220,356) 180737
0.308304 5.110214 71 (161,431) 79828.3
0.308304 5.110214 75 (161,431) 79828.3
0.308304 5.110214 79 (161,431) 79828.3
0.240665 6.185875 82 (229,301) 47633.1
0.240665 6.185875 84 (229,301) 47633.1
0.203958 6.904593 89 (242,305) 77495.3
0.347105 4.595391 97 (171,452) 49605
0.386276 4.131027 105 (176,465) 187845
0.386276 4.131027 113 (176,465) 187845
0.309178 5.097908 123 (48,309) 148484
0.272667 5.643676 135 (278,266) 180887
0.357308 4.469569 145 (259,479) 154664
0.221041 6.555281 155 (258,231) 0
0.289062 5.390085 161 (277,234) 175257
0.289062 5.390085 166 (277,234) 175257



scO58095.rep
Image AQVIR1(41:297,231:487) at compression 58.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.95
Location of max in original is (169,359)

i ocation of max in compression is (167,358), sub-pixel is (167.250,357.500)
WLaplacian Value at max location is 727073.500000 at (167,358)

Smoothed (FFT) Maximum Laplacian Value is 1897504.00 at (170.375,360.375)

Adjusting Locations:
(168,358) <=-> new (167,358)
(187,344) <--> new (186,344)
(187,344) <=.> new (186,344)
(178,321) <--> new (177,320)
(224,359) <--> new (223,358)
(224,359) <==> new (223,358)
(159,429) <==> new (160,429)
(159,429) <==> new (160,429)
(159,429) <==> new (160,429)
(230,304) <==> new (230,303)
(230,304) <==> new (230,303)
(243,307) <=> new (242,306)
(175,453) <-.> new (174,453)
(177,463) does not move
(177,463) does not move
(51,310) <==> new (50,310)
(281,273) <=-> new (280,269)
(254,476) <--> new (254,475)
(279,236) <==> new (278,235)
(279,236) <==> new (278,235)

Side Lobe Information, Maximum Value is 8.2 6246e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (167,358) 727074
0.472897 3.252331 18 (186,344) 152246
0.472897 3.252331 23 (186,344) 152246
0.239434 6.208137 40 (177,320) 153081
0.370096 4.316855 53 (223,358) 149723
0.370096 4.316855 56 (223,358) 149723
0.259265 5.862555 71 (160,429) 68583
0.259265 5.862555 75 (160,429) 68583
0.259265 5.862555 79 (160,429) 68583
0.228695 6.407440 82 (230,303) 47094.9
0.228695 6.407440 84 (230,303) 47094.9
0.222991 6.517127 89 (242,306) 117566
0.324844 4.883252 97 (174,453) 132217
0.343213 4.644356 105 (177,463) 114170
0.343213 4.644356 113 (177,463) 114170
0.290735 5.365029 123 (50,310) 104602
0.238428 6.226432 135 (280,269) 111835
0.265448 5.760205 145 (254,475) 88262.8
0.259393 5.860415 155 (258,231) 0
0.264708 5.772325 161 (278,235) 127787
0.264708 5.772325 166 (278,235) 127787



scO58097.rep
Image AQVIR1(41:297,231:487) at compression 58.0:1 against window Wl.
window contains 0.00% noise and is out of scale by a factor of 0.97
Location of max in original is (169,359)
ocation of max in compression is (168,358), sub-pixel is (168.125,358.250)

*aplacian Value at max location is 834768.500000 at (168,358)
Smoothed (FFT) Maximum Laplacian Value is 1644448.00 at (170.375,360.375)

Adjusting Locations:
(168,358) does not move
(187,344) does not move
(187,344) does not move
(178,321) does not move
(224,359) does not move
(224,359) does not move
(159,429) does not move
(159,429) does not move
(159,429) does not move
(230,304) does not move
(230,304) does not move
(243,307) does not move
(175,453) does not move
(178,463) <=-> new (177,463)
(178,463) <--> new (177,463)
(52,309) <==> new (51,310)
(281,273) does not move
(254,477) <=-> new (254,476)
(279,236) does not move
(279,236) does not move

Side Lobe Information, Maximum Value is 8.48709e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,358) 834769
0.472834 3.252912 18 (187,344) 153462
0.472834 3.252912 23 (187,344) 153462
0.229570 6.390855 40 (178,321) 144057
0.348953 4.572327 53 (224,359) 139938
0.348953 4.572327 56 (224,359) 139938
0.252505 5.977304 71 (159,429) 102852
0.252505 5.977304 75 (159,429) 102852
0.252505 5.977304 79 (159,429) 102852
0.225908 6.460686 82 (230,304) 45570
0.225908 6.460686 84 (230,304) 45570
0.233993 6.307970 89 (243,307) 146735
0.314652 5.021699 97 (175,453) 174165
0.319145 4.960115 105 (177,463) 70961.8
0.319145 4.960115 113 (177,463) 70961.8
0.287112 5.419480 123 (51,310) 106520
0.231732 6.350131 135 (281,273) 124022
0.266733 5.739214 145 (254,476) 93766.8
0.278087 5.558196 155 (258,231) 0
0.252749 5.973110 161 (279,236) 98124.8
0.252749 5.973110 166 (279,236) 98124.8



scO58098.rep
Image AQVIR1(41:297,231:487) at compression 58.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.98
Location of max in original is (169,359)

inLocation of max in compression is (168,358), sub-pixel is (168.375,358.375)
Laplacian Value at max location is 839725.500000 at (168,358)

Smoothed (FFT) Maximum Laplacian Value is 1587744.00 at (170.375,360.375)

Adjusting Locations:
(169,359) <--> new (168,358)
(187,344) does not move
(187,344) does not move
(178,321) does not move
(224,360) <==> new (224,359)
(224,360) <--> new (224,359)
(159,429) does not move
(159,429) does not move
(159,429) does not move
(230,304) does not move
(230,304) does not move
(243,308) <=> new (243,307)
(175,454) <==> new (175,453)
(177,464) <=-> new (178,463)
(177,464) <> new (178,463)
(52,310) <==> new (52,309)
(282,274) <=-> new (281,273)
(254,477) does not move
(280,236) <==> new (279,236)
(280,236) <==> new (279,236)

Side Lobe Information, Maximum Value is 8.49865e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,358) 839726
0.475451 3.228939 18 (187,344) 143341
0.475451 3.228939 23 (187,344) 143341
0.230760 6.368397 40 (178,321) 152615
0.357351 4.469050 53 (224,359) 142546
0.357351 4.469050 56 (224,359) 142546
0.257430 5.893407 71 (159,429) 127507
0.257.430 5.893407 75 (159,429) 127507
0.257430 5.893407 79 (159,429) 127507
0.223402 6.509121 82 (230,304) 40597.8
0.223402 6.509121 84 (230,304) 40597.8
0.238336 6.228096 89 (243,307) 149842
0.318147 4.973720 97 (175,453) 180651
0.317626 4.980844 105 (178,463) 49851.3
0.317626 4.980844 113 (178,463) 49851.3
0.290480 5.368834 123 (52,309) 131529
0.228138 6.418026 135 (281,273) 127052
0.267233 5.731103 145 (254,477) 73636
0.279106 5.542315 155 (258,231) 0
0.248457 6.047490 161 (279,236) 98892.8
0.248457 6.047490 166 (279,236) 98892.8

1.



scO58099.rep
Image AQVIR1(41:297,231:487) at compression 58.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 0.99

a Location of max in original is (169,359)
Location of max in compression is (169,359), sub-pixel is (168.750,358.625)

WLaplacian Value at max location is 847972.500000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1283648.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(187,344) does not move
(187,344) does not move
(179,321) <==> new (178,321)
(225,360) <==> new (224,360)
(225,360) <==> new (224,360)
(160,430) <==> new (159,429)
(160,430) <==> new (159,429)
(160,430) <==> new (159,429)
(230,304) does not move
(230,304) does not move
(243,308) does not move
(175,454) does not move
(177,464) does not move
(177,464) does not move
(53,310) <=> new (52,310)
(283,274) <==> new (282,274)
(254,478) <==> new (254,477)
(277,238) <==> new (280,236)
(281,236) <==> new (280,236)

Side Lobe Information, Maximum Value is 8.58804e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 847973
0.475787 3.225872 18 (187,344) 118946
0.475787 3.225872 23 (187,344) 118946
0.228099 6.418768 40 (178,321) 163884
0.347195 4.594265 53 (224,360) 126026
0.347195 4.594265 56 (224,360) 126026
0.251001 6.003241 71 (159,429) 168656
0.251001 6.003241 75 (159,429) 168656
0.251001 6.003241 79 (159,429) 168656
0.226379 6.451645 82 (230,304) 47558.4
0.226379 6.451645 84 (230,304) 47558.4
0.243116 6.141869 89 (243,308) 159702
0.313609 5.036116 97 (175,454) 181173
0.307245 5.125158 105 (177,464) 67187.5
0.307245 5.125158 113 (177,464) 67187.5
0.288053 5.405283 123 (52,310) 103258
0.226432 6.450628 135 (282,274) 108051
0.269369 5.696521 145 (254,477) 85932.3
0.290555 5.367709 155 (258,231) 0
0.243898 6.127910 161 (280,236) 94652.4
0.243898 6.127910 166 (280,236) 94652.4



sc058100.rep
Image AQVIRI(41:297,231:487) at compression 58.0:1 against window Wi.
Window contains 0.00% noise and is out of scale by a factor of 1.00

,.,,Location of max in original is (169,359)
Location of max in compression is (169,359), sub-pixel is (169.250,358.875)
Laplacian Value at max location is 842943.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1161280.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(184,348) <==> new (187,344)
(188,345) <==> new (187,344)
(179,320) <==> new (179,321)
(222,365) <==> new (225,360)
(225,361) <==> new (225,360)
(161,430) <==> new (160,430)
(165,434) <-=> new (160,430)
(166,438) <==> new (160,430)
(231,304) <==> new (230,304)
.(231,304) <--=> new (230,304)
(243,308) does not move
(174,456) <==> new (175,454)
(177,464) does not move
(182,472) <==> new (177,464)
(55,311) <=> new (53,310)
(280,281) <==> new (283,274)
(256,475) <==> new (254,478)
(276,238) <==> new (277,238)
(281,236) does not move

Side Lobe Information, Maximum Value is 8.27317e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 842943
0.476796 3.216674 18 (187,344) 106297
0.476796 3.216674 23 (187,344) 106297
0.223459 6.508021 40 (179,321) 125795
0.343553 4.640068 53 (225,360) 147982
0.343553 4.640068 56 (225,360) 147982
0.250689 6.008654 71 (160,430)' 97450.1
0.250689 6.008654 75 (160,430) 97450.1
0.250689 6.008654 79 (160,430) 97450.1
0.228355 6.413899 82 (230,304) 50378.9
0.228355 6.413899 84 (230,304) 50378.9
0.245446 6.100443 89 (243,308) 153552
0.306214 5.139752 97 (175,454) 193213
0.301982 5.200184 105 (177,464) 73799.3
0.301982 5.200184 113 (177,464) 73799.3
0.290754 5.364745 123 (53,310) 94086.5
0.228050 6.419697 135 (283,274) 106721
0.270807 5.673409 145 (254,478) 87508.3
0.296871 5.274327 155 (258,231) 0
0.232384 6.337933 161 (277,238) 125333
0.241868 6.164216 166 (281,236) 96072.5



scO58101.rep
Image AQVIRI(41:297,231:487) at compression 58.0:1 against window Wl.

,,, Window contains 0.00% noise and is out of scale by a factor of 1.01
Location of max in original is (169,359)

iLocation of max in compression is (169,359), sub-pixel is (169.125,358.750)
WLaplacian Value at max location is 809052.500000 at (169,359)

Smoothed (FFT) Maximum Laplacian Value is 1148704.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(187,344) does not move
(187,344) does not move
(179,321) does not move
(225,360) does not move
(225,360) does not move
(160,430) <==> new (159,429)
(160,430) <-=> new (159,429)
(160,430) <==> new (159,429)
(230,304) does not move
(230,304) does not move
(243,308) does not move
(175,454) does not move
(177,464) does not move
(177,464) does not move
(53,310) does not move
(283,274) does not move
(254,478) does not move
(277,238) does not move
(281,236) <-=> new (280,236)

Side Lobe Information, Maximum Value is 8.01865e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

I.000000 0.000000 0 (169,359) 809053
J .476217 3.221947 18 (187,344) 110745
0.476217 3.221947 23 (187,344) 110745
0.221020 6.555692 40 (179,321) 118698
0.344692 4.625690 53 (225,360) 145743
0.344692 4.625690 56 (225,360) 145743
0.25M103 5.967030 71 (159,429) 166918
0.253103 5.967030 75 (159,429) 166918
0.253103 5.967030 79 (159,429) 166918
0.230911 6.365550 82 (230,304) 48835.1
0.230911 6.365550 84 (230,304) 48835.1
0.244818 6.111563 89 (243,308) 143810
0.306356 5.137730 97 (175,454) 187608
0.304401 5.165538 105 (177,464) 78994
0.304401 5.165538 113 (177,464) 78994
0.297026 5.272060 123 (53,310) 93584.3
0.234090 6.306175 135 (283,274) 130260
0.270275 5.681938 145 (254,478) 80450.5
0.297404 5.266532 155 (258,231) 0
0.235343 6.282983 161 (277,238) 125900
0.240115 6.195800 166 (280,236) 81877.9



scO58102.rep

Image AQVIR1(41:297,231:487) at compression 58.0:1 against window Wi.
Window contains 0.00% noise and is out of scale by a factor of 1.02

- Location of max in original is (169,359)
ocation of max in compression is (169,359), sub-pixel is (169.250,358.750)

Laplacian Value at max location is 796027.500000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1103456.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(187,344) does not move
(187,344) does not move
(179,321) <=-> new (180,321)
(225,360) does not move
(225,360) does not move
(159,429) <==> new (160,429)
(159,429) <==> new (160,429)
(159,429) <=-> new (160,429)
(230,304) <==> new (231,303)
(230,304) <==> new (231,303)
(243,308) does not move
(175,454) <=-> new (176,454)
(177,464) does not move
(177,464) does not move
(53,310) does not move
(283,274) does not move
(254,478) does not move
(277,238) does not move
(280,236) <=-> new (281,236)

Side Lobe Information, Maximum Value is 7.96479e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 796028
0.476252 3.221629 18 (187,344) 106198
0.476252 3.221629 23 (187,344) 106198
0.218339 6.608687 40 (180,321) 80493.9
0.351311 4.543080 53 (225,360) 144368
0.351311 4.543080 56 (225,360) 144368
0.254731 5.939177 71 (160,429) 126426
0.254731 5.939177 75 (160,429) 126426
0.254731 5.939177 79 (160,429) 126426
0.231774 6.349344 82 (231,303) 35110.1
0.231774 6.349344 84 (231,303) 35110.1
0.246765 6.077163 89 (243,308) 137255
0.303454 5.179075 97 (176,454) 144716
0.306525 5.135344 105 (177,464) 93350.5
0.306525 5.135344 113 (177,464) 93350.5
0.302811 5.188284 123 (53,310) 99221.3
0.238730 6.220926 135 (283,274) 138468
0.270255 5.682269 145 (254,478) 81999.5
0.298241 5.254326 155 (258,231) 0
0.236062 6.269736 161 (277,238) 136780
0.240001 6.197873 166 (281,236) 76493.1



sc058103.rep
Image AQVIR1(41:297,231:487) at compression 58.0:1 against window Wl.

,: Window contains 0.00% noise and is out of scale by a factor of 1.03
W Location of max in original is (169,359)
iLocation of max in compression is (169,359), sub-pixel is (169.250,358.625)

Laplacian Value at max lbcation is 771689.500000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 1073600.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(187,344) does not move
(187,344) does not move
(180,321) does not move
(225,360) does not move
(225,360) does not move
(160,429) <==> new (159,429)
(160,429) <==> new (159,429)
(160,429) <==> new (159,429)
(231,303) <-=> new (232,303)
(231,303) <==> new (232,303)
(243,308) does not move
(176,454) does not move
(177,464) does not move
(177,464) does not move
(53,310) does not move
(283,274) does not move
(254,478) does not move
(277,238) does not move
(281,236) <==> new (281,235)

Side Lobe Information, Maximum Value is 7.81967e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 771690
0.480982 3.178710 18 (187,344) 106317
0.480982 3.178710 23 (187,344) 106317
0.217395 6.627509 40 (180,321) 90996.4
0.360345 4.432809 53 (225,360) 141746
0.360345 4.432809 56 (225,360) 141746
0.260319 5.844943 71 (159,429) 164919
0.260319 5.844943 75 (159,429) 164919
0.260319 5.844943 79 (159,429) 164919
0.235443 6.281147 82 (232,303) 49906.8
0.235443 6.281147 84 (232,303) 49906.8
0.248600 6.044991 89 (243,308) 134358
0.303402 5.179814 97 (176,454) 140878
0.312791 5.047462 105 (177,464) 109276
0.312791 5.047462 113 (177,464) 109276
0.314496 5.023853 123 (53,310) 107446
0.242955 6.144735 135 (283,274) 143913
0.267445 5.727660 145 (254,478) 81172.9
0.297276 5.268405 155 (258,231) 0
0.239080 6.214565 161 (277,238) 144451
0.240404 6.190578 166 (281,235) 99947.8

o.



Image AQVIR1(41:297,231:487) at compression 58.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.05
SLocation of max in original is (169,359)

iLocation of max in compression is (169,359), sub-pixel is (169.500,358.500)
W4 aplacian Value at max location is 709141.000000 at (170,359)

Smoothed (FFT) Maximum Laplacian Value is 1006208.00 at (169.875,358.750)

Adjusting Locations:
(169,359) does not move
(187,344) <==> new (186,343)
(187,344) <==> new (186,343)
(180,321) <=-> new (186,343)
(225,360) <==> new (223,362)
(225,360) <==> new (223,362)
(159,429) <==> new (160,429)
(159,429) <==> new (160,429)
(159,429) <==> new (160,429)
(232,303) does not move
(232,303) does not move
(243,308) does not move
(176,454) does not move
(177,464) does not move
(177,464) does not move
(53,310) <==> new (53,311)
(283,274) <==> new (284,274)
(254,478) <==> new (254,479)
(277,238) does not move
(281,235) does not move

Side Lobe Information, Maximum Value is 7.61049e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 705759
0.489417 3.103206 18 (186,343) 66836
0.489417 3.103206 23 (186,343) 66836
0.489417 3.103206 40 (186,343) 66836
0.369240 4.326917 53 (223,362) 100686
0.369240 4.326917 56 (223,362) 1^0686
0.268653 5.708090 71 (160,429) 142708
0.268653 5.708090 75 (160,429) 142708
0.268653 5.708090 79 (160,429) 142708
0.244897 6.110166 82 (232,303) 66808.6
0.244897 6.110166 84 (232,303) 66808.6
0.253279 5.964007 89 (243,308) 125883
0.303093 5.184245 97 (176,454) 139119
0.319451 4.955957 105 (177,464) 132117
0.319451 4.955957 113 (177,464) 132117
0.332478 4.782370 123 (53,311) 117431
0.250526 6.011480 135 (284,274) 182460
0.264929 5.768706 145 (254,479) 80157.4
0.301733 5.203771 155 (258,231) 0
0.242723 6.148886 161 (277,238) 151505
0.239645 6.204308 166 (281,235) 104739



sc058110.rep
Image AQVIR1(41:297,231:487) at compression 58.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.10
Location of max in original is (169,359)
ocation of max in compression is (170,358), sub-pixel is (169.750,358.250)
aplacian Value at max location is 602269.000000 at (170,358)

Smoothed (FFT) Maximum Laplacian Value is 945888.00 at (170.375,360.375)

Adjusting Locations:
(169,359) <==> new (170,358)
(186,343) <==> new (185,343)
(186,343) <==> new (185,343)
(186,343) <==> new (185,343)
(223,362) <==> new (221,363)
(223,362) <==> new (221,363)
(160,429) <==> new (160,430)
(160,429) <==> new (160,430)
(160,429) <==> new (160,430)
(232,303) <==> new (234,301)
(232,303) <==> new (234,301)
(243,308) does not move
(176,454) <==> new (177,463)
(177,464) <==> new (177,463)
(177,464) <--> new (177,463)
(53,311) <=> new (54,310)
(284,274) does not move
(254,479) <==> new (256,486)
(277,238) does not move
(281,235) <==> new (277,238)

Side Lobe Information, Maximum Value is 7.14298e+06
---, Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (170,358) 602269
0.528561 2.769045 18 (185,343) 101652
0.528561 2.769045 23 (185,343) 101652
0.528561 2.769045 40 (185,343) 101652
0.404132 3.934770 53 (221,363) 156481
0.404132 3.934770 56 (221,363) 156481
0.283662 5.471995 71 (160,430) 125423
0.283662 5.471995 75 (160,430) 125423
0.283662 5.471995 79 (160,430) 125423
0.268175 5.715811 82 (234,301) 110635
0.268175 5.715811 84 (234,301) 110635
0.258014 5.883570 89 (243,308) 94849.6
0.332006 4.788546 97 (177,463) 151914
0.332006 4.788546 105 (177,463) 151914
0.332006 4.788546 113 (177,463) 151914
0.374280 4.268029 123 (54,310) 113452
0.271108 5.668570 135 (284,274) 179943
0.324280 4.890795 145 (256,486) 0
0.316814 4.991950 155 (258,231) 0
0.257612 5.890345 161 (277,238) 150620
0.257612 5.890345 166 (277,238) 150620



scO58120.rep
Image AQVIR1(41:297,231:487) at compression 58.0:1 against window Wl.

C Window contains 0.00% noise and is out of scale by a factor of 1.20
Location of max in original is (169,359)

Inocation of max in compression is (171,357), sub-pixel is (170.625,357.125)
WLaplacian Value at max location is 401887.500000 at (171,357)

Smoothed (FFT) Maximum Laplacian Value is 812384.00 at (170.375,360.375)

Adjusting Locations:
(170,358) <==> new (171,357)
(185,343) <==> new (186,340)
(185,343) <=-> new (186,340)
(185,343) <==> new (186,340)
(221,363) <=-> new (222,362)
(221,363) <==> new (222,362)
(160,430) does not move
(160,430) does not move
(160,430) does not move
(234,301) <==> new (232,300)
(234,301) <==> new (232,300)
(243,308) <==> new (242,308)
(177,463) <==> new (178,461)
(177,463) <--> new (178,461)
(177,463) <==> new (178,461)
(54,310) <-=> new (54,309)
(284,274) <==> new (286,273)
(277,238) <==> new (278,237)
(277,238) <==> new (278,237)

Side Lobe Information, Maximum Value is 5.98123e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (171,357) 401888
0.639511 1.941517 18 (186,340) 122239
0.639511 1.941517 23 (186,340) 122239
0.639511 1.941517 40 (186,340) 122239
0.460817 3.364717 53 (222,362) 157686
0.460817 3.364717 56 (222,362) 157686
0.311072 5.071396 71 (160,430) 80301.8
0.311072 5.071396 75 (160,430) 80301.8
0.311072 5.071396 79 (160,430) 80301.8
0.326779 4.857462 82 (232,300) 85248.1
0.326779 4.857462 84 (232,300) 85248.1
0.277171 5.572523 89 (242,308) 101219
0.341393 4.667457 97 (178,461) 117095
0.341393 4.667457 105 (178,461) 117095
0.341393 4.667457 113 (178,461) 117095
0.443563 3.530451 123 (54,309) 136641
0.300980 5.214619 135 (286,273) 200260
0.367450 4.348012 145 (256,486) 0
0.351266 4.543634 155 (258,231) 0
0.286020 5.436037 161 (278,237) 107786
0.286020 5.436037 166 (278,237) 107786



Exhibit If-12-f Compressed 90.0:1, All Scalings

_sc090080.rep

Image AQVIRI(41:297,231:487) at compression 90.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 0.80
Location of max in original is (169,359)
Location of max in compression is (163,352), sub-pixel is (162.375,352.500)
Laplacian Value at max location is 216465.000000 at (161,354)
Smoothed (FFT) Maximum Laplacian Value is 1083984.00 at (170.375,360.375)

Adjusting Locations:
(165,356) <==> new (163,352)
(165,356) <-=> new (163,352)
(165,356) <==> new (163,352)
(165,356) <=> new (163,352)
(220,356) <==> new (215,353)
(220,356) <==> new (215,353)
(161,432) <==> new (160,437)
(161,432) <==> new (160,437)
(161,432) <==> new (160,437)
(228,299) <==> new (226,299)
(228,299) <==> new (226,299)
(239,306) <==> new (233,305)
(175,453) <==> new (168,450)
(175,462) <==> new (168,450)
(175,462) <==> new (168,450)
(47,310) <==> new (44,309)
(278,265) <==> new (275,260)
(252,473) <==> new (256,476)
(277,235) <==> new (275,231)
(277,235) <==> new (275,231)

Side Lobe Information, Maximum Value is 5.30717e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (163,352) 150020
1.000000 0.000000 18 (163,352) 150020
1.000000 0.000000 23 (163,352) 150020
1.000000 0.000000 40 (163,352) 150020
0.622855 2.056130 53 (215,353) 127599
0.622855 2.056130 56 (215,353) 127599
0.543696 2.646437 71 (160,437) 137594
0.543696 2.646437 75 (160,437) 137594
0.543696 2.646437 79 (160,437) 137594
0.235750 6.275489 82 (226,299) 60524.9
0.235750 6.275489 84 (226,299) 60524.9
0.227053 6.438731 89 (233,305) 104402
0.529499 2.761349 97 (168,450) 78716.8
0.529499 2.761349 105 (168,450) 78716.8
0.529499 2.761349 113 (168,450) 78716.8
0.347545 4.589893 123 (44,309) 82414.4
0.372870 4.284420 135 (275,260) 161574
0.357763 4.464051 145 (256,476) 101008
0.169413 7.710538 155 (258,231) 0
0.338825 4.700248 161 (275,231) 0
0.338825 4.700248 166 (275,231) 0



SC090090.rep
Image AQVIR1(41:297,231:487) at compression 90.0:1 against window Wl.

• Window contains 0.00% noise and is out of scale by a factor of 0.90
,,4Location of max in original is (169,359)

Location of max in compression is (165,356), sub-pixel is (165.500,355.875)
WLaplacian Value at max location is 439827.000000 at (165,356)

Smoothed (FFT) Maximum Laplacian Value is 1557824.00 at (170.375,360.375)

Adjusting Locations:
(167,358) <==> new (165,356)
(186,343) <=-> new (165,356)
(186,343) <==> new (165,356)
(186,343) <==> new (165,356)
(222,358) <==> new (220,356)
(222,358) <=-> new (220,356)
(163,433) <==> new (161,432)
(163,433) <=-> new (161,432)
(163,433) <-=> new (161,432)
(227,301) <==> new (228,299)
(227,301) <==> new (228,299)
(242,307) <==> new (239,306)
(174,453) <==> new (175,453)
(177,462) <==> new (175,462)
(177,462) <==> new (175,462)
(49,312) <-=> new (47,310)
(280,268) <==> new (278,265)
(253,475) <==> new (252,473)
(277,236) <==> new (277,235)
(277,236) <==> new (277,235)

Side Lobe Information, Maximum Value is 7.00664e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (165,356) 439827
1.000000 0.000000 18 (165,356) 439827
1.000000 0.000000 23 (165,356) 439827
1.000000 0.000000 40 (165,356) 439827
0.399364 3.986307 53 (220,356) 142667
0.399364 3.986307 56 (220,356) 142667
0.337749 4.714057 71 (161,432) 99068.5
0.337749 4.714057 75 (161.432) 99068.5
0.337749 4.714057 79 (161. 132) 99068.5
0.249203 6.034465 82 (228,299) 56982.1
0.249203 6.034465 84 (228,299) 56982.1
0.227597 6.428332 89 (239,306) 123154
0.409165 3.881011 97 (175,453) 121705
0.413791 3.832190 105 (175,462) 141434
0.413791 3.832190 113 (175,462) 141434
0.288202 5.403031 123 (47,310) 111402
0.281255 5.508994 135 (278,265) 122379
0.288799 5.394042 145 (252,473) 146447
0.245711 6.095752 155 (258,231) 0
0.309645 5.091364 161 (277,235) 105159
0.309645 5.091364 166 (277,235) 105159



scO90095.rep

Image AQVIR1(41:297,231:487) at compression 90.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.95
Location of max in original is (169,359)

\oLocation of max in compression is (167,358), sub-pixel is (167.500,357.500)
Laplacian Value at max location is 584052.500000 at (167,358)
Smoothed (FFT) Maximum Laplacian Value is 1426368.00 at (170.375,360.375)

Adjusting Locations:
(168,358) <-=> new (167,358)
(186,344) <==> new (186,343)
(186,344) <-=> new (186,343)
(186,344) <==> new (186,343)
(223,360) <==> new (222,358)
(223,360) <==> new (222,358)
(164,433) <=-> new (163,433)
(164,433) <==> new (163,433)
(164,433) <==> new (163,433)
(227,301) does not move
(227,301) does not move
(242,308) <==> new (242,307)
(175,454) <==> new (174,453)
(178,462) <==> new (177,462)
(178,462) <==> new (177,462)
(51,311) <==> new (49,312)
(281,270) <=-> new (280,268)
(254,476) <==> new (253,475)
(276,238) <--> new (277,236)
(281,235) <=.> new (277,236)

Side Lobe Information, Maximum Value is 7.52432e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (167,358) 584053
0.535917 2.709022 18 (186,343) 150130
0.535917 2.709022 23 (186,343) 150130
0.535917 2.709022 40 (186,343) 150130
0.352449 4.529035 53 (222,358) 111847
0.352449 4.529035 56 (222,358) 111847
0.293211 5.328191 71 (163,433) 108409
0.293211 5.328191 75 (163,433) 108409
0.293211 5.328191 79 (163,433) 108409
0.246584 6.080356 82 (227,301) 51423.5
0.246584 6.080356 84 (227,301) 51423.5
0.239057 6.214992 89 (242,307) 118892
0.393166 4.054241 97 (174,453) 96431.3
0.376595 4.241251 105 (177,462) 146849
0.376595 4.241251 113 (177,462) 146849
0.271937 5.655311 123 (49,312) 62801.5
0.232080 6.343631 135 (280,268) 89275.1
0.286838 5.423635 145 (253,475) 134318
0.268241 5.714753 155 (258,231) 0
0.279924 5.529594 161 (277,236) 114435
0.279924 5.529594 166 (277,236) 114435

(4



WscO90097.rep
Image AQVIR1(41:297,231:487) at compression 90.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 0.97
Location of max in original is (169,359)

~ocation of max in compression is (168,358), sub-pixel is (168.250,358.250)
aplacian Value at max location is 633185.500000 at (168,358)

Smoothed (FFT) Maximum Laplacian Value is 1125696.00 at (170.375,360.375)

Adjusting Locations:
(168,358) does not move
(187,344) <==> new (186,344)
(187,344) <-=> new (186,344)
(187,344) <==> new (186,344)
(223,360) does not move
(223,360) does not move
(164,433) does not move
(164,433) does not move
(164,433) does not move
(227,301) does not move
(227,301) does not move
(242,308) does not move
(175,454) does not move
(178,462) does not move
(178,462) does not move
(51,311) does not move
(282,270) <=-> new (281,270)
(254,476) does not move
(276,238) does not move
(281,235) does not move

Side Lobe Information, Maximum Value is 7.66994e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,358) 633186
0.540517 2.671908 18 (186,344) 140653
0.540517 2.671908 23 (186,344) 140653
0.540517 2.671908 40 (186,344) 140653
0.343811 4.636803 53 (223,360) 103359
0.343811 4.636803 56 (223,360) 103359
0.278386 5.553531 71 (164,433) 118276
0.278386 5.553531 75 (164,433) 118276
0.278386 5.553531 79 (164,433) 118276
0.252034 5.985408 82 (227,301) 68544.8
0.252034 5.985408 84 (227,301) 68544.8
0.250184 6.017400 89 (242,308) 119126
0.387628 4.115851 97 (175,454) 119946
0.351469 4.541129 105 (178,462) 96874.5
0.351469 4.541129 113 (178,462) 96874.5
0.272118 5.652434 123 (51,311) 87830.6
0.217360 6.628204 135 (281,270) 67311
0.288505 5.398463 145 (254,476) 107375
0.281084 5.511636 155 (258,231) 0
0.268337 5.713200 161 (276,238) 104270

0.265170 5.764757 166 (281,235) 72792

.4 .. .. . ..



sc090098.rep
Image AQVIR1(41:297,231:487) at compression 90.0:1 against window Wl.
indow contains 0.00% noise and is out of scale by a factor of 0.98
ocation of max in original is (169,359)
ocation of max in compression is (168,358), sub-pixel is (168.500,358.375)

Laplacian Value at max location is 640492.500000 at (168,359)
Smoothed (FFT) Maximum Laplacian Value is 1072448.00 at (170.375,360.375)

Adjusting Locations:
(169,359) <=-> new (168,358)
(187,344) does not move
(187,344) does not move
(187,344) does not move
(224,361) <--> new (223,360)
(224,361) <=> new (223,360)
(164,432) <=> new (164,433)
(164,432) <-=> new (164,433)
(164,432) <==> new (164,433)
(228,301) <--> new (227,301)
(228,301) <==> new (227,301)
(243,308) <==> new (242,308)
(175,454) does not move
(179,463) <--> new (178,462)
(179,463) <=> new (178,462)
(52,311) -- > new (51,311)
(282,273) <--> new (282,270)
(254,476) does not move
(276,239) <=> new (276,238)
(282,235) <-> new (281,235)

Side Lobe Information, Maximum Value is 7.65647e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,358) 622060
0.546026 2.627871 18 (187,344) 176509
0.546026 2.627871 23 (187,344) 176509
0.546026 2.627871 40 (187,344) 176509
0.356134 4.483864 53 (223,360) 108010
0.356134 4.483864 56 (223,360) 108010
0.280674 5.517975 71 (164,433) 119426
0.280674 5.517975 75 (164,433) 119426
0.280674 5.517975 79 (164,433) 119426
0.253264 5.964268 82 (227,301) 84444.5
0.253264 5.964268 84 (227,301) 84444.5
0.255179 5.931554 89 (242,308) 120666
0.394303 4.041703 97 (175,454) 128218
0.349066 4.570925 105 (178,462) 76861.8
0.349066 4.570925 113 (178,462) 76861.8
0.275845 5.593342 123 (51,311) 84616
0.214665 6.682385 135 (282,270) 45404.5
0.289767 5.379516 145 (254,476) 110050
0.281933 5.498539 155 (258,231) 0
0.263714 5.788665 161 (276,238) 117386
0.263448 5.793051 166 (281,235) 87233.3



scO90099.rep
Image AQVIR1(41:297,231:487) at compression 90.0:1 against window Wi.

°o.iiindow contains 0.00% noise and is out of scale by a factor of 0.99
ocation of max in original is (169,359)
ocation of max in compression is (169,359), sub-pixel is (168.750,358.625)
placian Value at max location is 641218.500000 at (169,359)

Smoothed (FFT) Maximum Laplacian Value is 948384.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(187,345) <-.> new (187,344)
(187,345) <=-> new (187,344)
(187,345) <--> new (187,344)
(224,362) <-=> new (224,361)
(224,362) <=-> new (224,361)
(164,432) does not move
(164,432) does not move
(164,432) does not move
(228,301) does not move
(228,301) does not move
(243,308) does not move
(175,454) does not move
(180,463) <-> new (179,463)
(180,463) <=-> new (179,463)
(52,312) <--> new (52,311)
(283,273) <==> new (282,273)
(255,476) <==> new (254,476)
(276,239) does not move
(282,236) <=> new (282,235)

Side Lobe Information, Maximum Value is 7.72962e+06

Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian
1.000000 0.000000 0 (169,359) 641219
0.545467 2.632317 18 (187,344) 151020
0.545467 2.632317 23 (187,344) 151020
0.545467 2.632317 40 (187,344) 151020
0.353230 4.519426 53 (224,361) 83978
0.353230 4.519426 56 (224,361) 83978
0.274584 5.613249 71 (164,432) 115989
0.274584 5.613249 75 (164,432) 115989
0.274584 5.613249 79 (164,432) 115989
0.255864 5.919913 82 (228,301) 66851.8
0.255864 5.919913 84 (228,301) 66851.8
0.261082 5.832225 89 (243,308) 148627
0.392234 4.064547 97 (175,454) 161900
0.337385 4.718738 105 (179,463) 77019
0.337385 4.718738 113 (179,463) 77019
0.275788 5.594253 123 (52,311) 87530
0.211799 6.740759 135 (282,273) 68226.6
0.290122 5.374192 145 (254,476) 109492
0.290877 5.362902 155 (258,231) 0
0.259610 5.856784 161 (276,239) 121140

0.261276 5.829013 166 (282,235) 123081

4



scO9OlOO.rep
Image AQVIR1(41:297,231:487) at compression 90.0:1 against window Wi.
window contains 0.00% noise and is out of scale by a factor of 1.00
Location of max in original is (169,359)
ocation of max in compression is (169,359), sub-pixel is (169.375,358.875)

Waplacian Value at max location is 624297.500000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 936480.00 at (169.875,358.500)

Adjusting Locations:
(169,359) does not move
(184,348) <--> new (187,345)
(188,345) <==> new (187,345)
(179,320) <==> new (187,345)
(222,365) <--> new (224,362)
(225,361) <==> new (224,362)
(161,430) <==> new (164,432)
(165,434) <==> new (164,432)
(166,438) <==> new (164,432)
(231,304) <==> new (228,301)
(231,304) <==> new (228,301)
(243,308) does not move
(174,456) <==> new (175,454)
(177,464) <--> new (180,463)
(182,472) <--> new (180,463)
(55,311) <==> new (52,312)
(280,281) <==> new (283,273)
(256,475) <==> new (255,476)
(276,238) <==> new (276,239)
(281,236) <==> new (282,236)

Side Lobe Information, Maximum Value is 7.42262e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 624298
0.547622 2.615188 18 (187,345) 145227
0.547622 2.615188 23 (187,345) 145227
0.547622 2.615188 40 (187,345) 145227
0.355735 4.488738 53 (224,362) 111774
0.355735 4.488738 56 (224,362) 111774
0.269913 5 .687756 71 (164,432) 93939.3
0.269913 5.687756 75 (164,432) 93939.3
0.269913 5.687756 79 (164,432) 93939.3
0.259430 5.859796 82 (228,301) 81306.4
0.259430 5.859796 84 (228,301) 81306.4
0.262186 5.813903 89 (243,308) 138912
0.388638 4.104542 97 (175,454) 177845
0.331072 4.800769 105 (180,463) 92665.3
0.331072 4.800769 113 (180,463) 92665.3
0.281435 5.506218 123 (52,312) 92052.8
0.215526 6.665008 135 (283,273) 61116.9
0.291009 5.360932 145 (255,476) 76379
0.297167 5.269995 155 (258,231) 0
0.258545 5.874644 161 (276,239) 114492

0.261252 5.829409 166 (282,236) 125727

"'0



scO90 101 .rep
Image AQVIR1(41:297,231:487) at compression 90.0:1 against window W1.

.- Window contains 0.00% noise and is out of scale by a factor of 1.01
Location of max in original is (169,359)

'Location of max in compression is (169,359), sub-pixel is (169.250,358.750)
WLaplacian Value at max location is 599689.000000 at (169,359)

Smoothed (FFT) Maximum Laplacian Value is 849216.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(187,345) <==> new (187,344)
(187,345) <==> new (187,344)
(187,345) <==> new (187,344)
(224,362) does not move
(224,362) does not move
(164,432) does not move
(164,432) does not move
(164,432) does not move
(228,301) does not move
(228,301) does not move
(243,308) does not move
(175,454) does not move
(180,463) does not move
(180,463) does not move
(52,312) does not move
(283,273) does not move
(255,476) does not move
(276,239) does not move
(282,236) does not move

Side Lobe Information, Maximum Value is 7.20775e+06
.Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 599689
.545007 2.635980 18 (187,344) 120172

0.545007 2.635980 23 (187,344) 120172
0.545007 2.635980 40 (187,344) 120172
0.356590 4.478303 53 (224,362) 104719
0.356590 4.478303 56 (224,362) 104719
0.267431 5.727889 71 (164,432) 96354.5
0.267431 5.727889 75 (164,432) 96354.5
0.267431 5.727889 79 (164,432) 96354.5
0.261219 5.829953 82 (228,301) 858.07
0.261219 5.829953 84 (228,301) 85807
0.261300 5.828614 89 (243,308) 135191
0.389122 4.099138 97 (175,454) 176326
0.332630 4.780385 105 (180,463) 86191.8
0.332630 4.780385 113 (180,463) 86191.8
0.287003 5.421129 123 (52,312) 92635.5
0.220384 6.568198 135 (283,273) 80395.8
0.287777 5.409444 145 (255,476) 60184.8
0.299378 5.237798 155 (258,231) 0
0.260276 5.845659 161 (276,239) 117743
0.260062 5.849228 166 (282,236) 126967



scO9O1O2.rep
Image AQVIR1(41:297,231:487) at compression 90.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 1.02
Location of max in original is (169,359)

ocation of max in compression is (169,359), sub-pixel is (169.375,358.750)
*aplacian Value at max location is 586421.000000 at (169,359)

Smoothed (FFT) Maximum Laplacian Value is 873504.00 at (169.875,358.625)

Adjusting Locations:
(169,359) does not move
(187,344) does not move
(187,344) does not move
(187,344) does not move
(224,362) does not move
(224,362) does not move
(164,432) does not move
(164,432) does not move
(164,432) does not move
(228,301) does not move
(228,301) does not move
(243,308) does not move
(175,454) does not move
(180,463) does not move
(180,463) does not move
(52,312) does not move
(283,273) <==> new (283,274)
(255,476) <==> new (254,476)
(276,239) does not move
(282,236) does not move

Side Lobe Information, Maximum Value is 7.15571e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 586421
0.544467 2.640286 18 (187,344) 107287
0.544467 2.640286 23 (187,344) 107287
0.544467 2.640286 40 (187,344) 107287
0.367460 4.347896 53 (224,362) 108044
0.367460 4.347896 56 (224,362) 108044
0.267659 5.724185 71 (164,432) 90076.1
0.267659 5.724185 75 (164,432) 90076.1
0.267659 5.724185 79 (164,432) 90076.1
0.260460 5.842597 82 (228,301) 92439.6
0.260460 5.842597 84 (228,301) 92439.6
0.263107 5.798681 89 (243,308) 129636
0.388948 4.101085 97 (175,454) 183526
0.331803 4.791202 105 (180,463) 75869.3
0.331803 4.791202 113 (180,463) 75869.3
0.294673 5.306603 123 (52,312) 97938
0.224609 6.485733 135 (283,274) 125625
0.286256 5.432450 145 (254,476) 80370.8
0.301199 5.211459 155 (258,231) 0
0.262095 5.815420 161 (276,239) 122209
0.261188 5.830469 166 (282,236) 131086

O.



scO9O 1O3.rep
Image AQVIR1(41:297,231:487) at compression 90.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.03
Location of max in original is (169,359)
Location of max in compression is (169,359), sub-pixel is (169.375,358.625)

* aplacian Value at max location is 571109.500000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 847744.00 at (169.875,358.750)

Adjusting Locations:
(169,359) does not move
(187,344) does not move
(187,344) does not move
(187,344) does not move
(224,362) does not move
(224,362) does not move
(164,432) does not move
(16.4,432) does not move
(164,432) does not move
(228,301) does not move
(228,301) does not move
(243,308) does not move
(175,454) does not move
(180,463) does not move
(180,463) does not move
(52,312) does not move
(283,274) <==> new (283,273)
(254,476) <--> new (254,475)
(276,239) does not move
(282,236) does not move

Side Lobe Information, Maximum Value is 7.03444e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 571110
0.548061 2.611714 18 (187,344) 106954
0.548061 2.611714 23 (187,344) 106954
0.548061 2.611714 40 (187,344) 106954
0.377629 4.229346 53 (224,362) 102867
0.377629 4.229346 56 (224,362) 102867
0.268311 5.713620 71 (164,432) 86004.9
0.268311 5.713620 75 (164,432) 86004.9
0.268311 5.713620 79 (164,432) 86004.9
0.260022 5.849899 82 (228,301) 92572.4
0.260022 5.849899 84 (228,301) 92572.4
0.264829 5.770347 89 (243,308) 123580
0.390635 4.082284 97 (175,454) 186021
0.334156 4.760506 105 (180,463) 69394.8
0.334156 4.760506 113 (180,463) 69394.8
0.305269 5.153169 123 (52,312) 101848
0.227823 6.424034 135 (283,273) 112293
0.281579 5.504003 145 (254,475) 116832
0.301298 5.210034 155 (258,231) 0
0.264467 5.776285 161 (276,239) 124463
0.259239 5.862996 166 (282,236) 127098



sc090105.rep
Image AQVIR1(41:297,231:487) at compression 90.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.05

) Location of max in original is (169,359)
a Location of max in compression is (169,359), sub-pixel is (169.625,358.500)
WLaplacian Value at max location is 532073.000000 at (169,359)

Smoothed (FFT) Maximum Laplacian Value is 861568.00 at (169.875,358.750)

Adjusting Locations:
(169,359) does not move
(187,344) <==> new (186,344)
(187,344) <==> new (186,344)
(187,344) <==> new (186,344)
(224,362) does not move
(224,362) does not move
(164,432) does not move
(164,432) does not move
(164,432) does not move
(228,301) does not move
(228,301) does not move
(243,308) does not move
(175,454) does not move
(180,463) <==> new (180,464)
(180,463) <==> new (180,464)
(52,312) does not move
(283,273) <==> new (283,274)
(254,475) does not move
(276,239) does not move
(282,236) does not move

Side Lobe Information, Maximum Value is 6.86732e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 532073
0554306 2.562506 18 (186,344) 52583
0.554306 2.562506 23 (186,344) 52583
0.554306 2.562506 40 (186,344) 52583
0.390992 4.078324 53 (224,362) 103767
0.390992 4.078324 56 (224,362) 103767
0.270063 5.6'85357 71 (164,432) 71273.4
0.270063 5.685357 75 (164,432) 71273.4
0.270063 5.685357 79 (164,432) 71273.4
0.260557 5.840979 82 (228,301) 93767.8
0.260557 5.840979 84 (228,301) 93767.8
0.268740 5.706678 89 (243,308) 111305
0.391172 4.076327 97 (175,454) 183585
0.334021 4.762258 105 (180,464) 66707.3
0.334021 4.762258 113 (180,464) 66707.3
0.322548 4.914052 123 (52,312) 109629
0.233702 6.313384 135 (283,274) 152710
0.277806 5.562585 145 (254,475) 110141
0.306247 5.139282 155 (258,231) 0
0.267198 5.731672 161 (276,239) 121512
0.256524 5.908713 166 (282,236) 120838



1sc0901 10.rep
Image AQVIRI(41:297,231:487) at compression 90.0:1 against window WI.

-- Window contains 0.00% noise and is out of scale by a factor of 1.10
Location of max in original is (169,359)
Location of max in compression is (170,358), sub-pixel is (169.750,358.375)

i Laplacian Value at max location is 473022.000000 at (170,359)
Smoothed (FFT) Maximum Laplacian Value is 796224.00 at (169.875,358.750)

Adjusting Locations:
(169,359) <==> new (170,358)
(186,344) <=-> new (185,343)
(186,344) <==> new (185,343)
(186,344) <=-> new (185,343)
(224,362) <==> new (224,363)
(224,362) <==> new (224,363)
(164,432) <==> new (161,431)
(164,432) <==> new (161,431)
(164,432) <==> new (161,431)
(228,301) <==> new (229,301)
(228,301) <==> new (229,301)
(243,308) does not move
(175,454) <==> new (176,454)
(180,464) <==> new (182,468)
(180,464) <==> new (182,468)
(52,312) <==> new (51,312)
(283,274) does not move
(254,475) does not move
(276,239) <-=> new (277,238)
(282,236) <==> new (277,238)

Side Lobe Information, Maximum Value is 6.55659e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Lapiacian

1.000000 0.000000 0 (170,358) 469785
0.587219 2.311996 18 (185,343) 102269
0.587219 2.311996 23 (185,343) 102269
0.587219 2.311996 40 (185,343) 102269
0.412189 3.849035 53 (224,363) 118709
0.412189 3.849035 56 (224,363) 118709
0.273767 5.626185 71 (161,431) 60824.6
0.273767 5.626185 75 (161,431) 60824.6
0.273767 5.626185 79 (161,431) 60824.6
0.262698 5.805426 82 (229,301) 55363.8
0.262698 5.805426 84 (229,301) 55363.8
0.269878 5.688322 89 (243,308) 96962.5
0.385715 4.137336 97 (176,454) 139853
0.339308 4.694057 105 (182,468) 106501
0.339308 4.694057 113 (182,468) 106501
0.356380 4.480872 123 (51,312) 133074
0.238789 6.219853 135 (283,274) 130377
0.273390 5.632170 145 (264,475) 78989
0.318462 4.969423 155 (258,231) 0
0.276382 5.584900 161 (277,238) 128738
0.276382 5.584900 166 (277,238) 128738



.scO90120.rep

Image AQVIR1(41:297,231:487) at compression 90.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 1.20
Location of max in original is (169,359)

" ocation of max in compression is (171,357), sub-pixel is (170.625,357.000)
'WLaplacian Value at max location is 319604.500000 at (172,357)

Smoothed (FFT) Maximum Laplacian Value is 620512.00 at (170.375,360.375)

Adjusting Locations:
(170,358) <==> new (171,357)
(185,343) <==> new (185,342)
(185,343) <==> new (185,342)
(185,343) <=-> new (185,342)
(224,363) <-=> new (225,363)
(224,363) <--> new (225,363)
(161,431) <=> new (160,433)
(161,431) <=1> new (160,433)
(161,431) <==> new (160,433)
(229,301) <==> new (234,299)
(229,301) <==> new (234,299)
(243,308) does not move
(176,454) <==> new (177,453)
(182,468) <==> new (183,469)
(182,468) <==> new (183,469)
(51,312) <==> new (54,309)
(283,274) <--> new (285,273)
(254,475) <=> new (253,475)
(277,238) <==> new (278,237)
(277,238) <==> new (278,237)

Side Lobe Information, Maximum Value is 5.61768e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (171,357) 312608
0.684013 1.649358 18 (185,342) 123502
0.684013 1.649358 23 (185,342) 123502
0.684013 1.649358 40 (185,342) 123502
0.451499 3.453433 53 (225,363) 97692.3
0.451499 3.453433 56 (225,363) 97692.3
0.311781 5.061498 71 (160,433) 77117.6
0.311781 5.061498 75 (160,433) 77117.6
0.311781 5.061498 -9 (160,433) 77117.6
0.330721 4.805378 82 (234,299) 95589.4
0.330721 4.805378 84 (234,299) 95589.4
0.283969 5.467290 89 (243,308) 103723
0.386691 4.126361 97 (177,453) 118657
0.386070 4.133335 105 (183,469) 129261
0.386070 4.133335 113 (183,469) 129261
0.416872 3.799972 123 (54,309) 118148
0.242820 6.147150 135 (285,273) 93191.6
0.278995 5.544036 145 (253,475) 63319.6
0.345316 4.617828 155 (258,231) 0
0.290125 5.374155 161 (278,237) 89781.3
0.290125 5.374155 166 (278,237) 89781.3

".



o)Exhibit HI1- Compressed 120.0: 1, All Scalings
, sc 1 20080.rep H11.1_2,

Image AQVIR1(41:297,231:487) at compression 120.0:1 against window WI.
Window contains 0.00% noise and is out of scale by a factor of 0.80
Location of max in original is (169,359). Location of max in compression is (163,352), sub-pixel is (162.500,352.625)
Laplacian Value at max location is 208092.000000 at (162,352)
Smoothed (EFT) Maximum Laplacian Value is 1198784.00 at (170.375,360.375)

Adjusting Locations:
(166,356) <==> new (163,352)
(166,356) <-=> new (163,352)
(166,356) <==> new (163,3521
(166,356) <==> new (163,352)
(220,358) <==> new (215,352)
(220,358) <==> new (215,352)
(160,430) <==> new (156,429)
(160,430) <==> new (156,429)
(160,430) <==> new (156,429)
(229,299) <==> new (227,300)
(229,299) <==> new (227,300)
(238,306) <==> new (231,304)
(175,461) <==> new (169,456)
(175,461) <==> new (169,456)
(175,461) <==> new (169,456)
(48,312) <==> new (44,308)
(279,275) <==> new (282,271)
(252,475) <==> new (254,479)
(276,237) <= -> new (275,231)

Side Lobe Information, Maximum Value is 5.4962e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (163,352) 161531
1.000000 0.000000 18 (163,352) 161531
1.000000 0.000000 23 (163,352) 161531
1.000000 0.000000 40 (163,352) 161531

0.532160 2.739582 53 (215,352) 99705.8
0.532160 2.739582 56 (215,352) 99705.8
0.517549 2.860481 71 (156,429) 115969
0.517549 2.860481 75 (156,429) 115969
0.517549 2.860481 79 (156,429) 115969
0.283114 5.480392 82 (227,300) 41035.5
0.283114 5.480392 84 (227,300) 41035.5
0.288145 5.403893 89 (231,304) 46567.3
0.476856 3.216128 97 (169,456) 72901
0.476856 3.216128 105 (169,456) 72901
0.476856 3.216128 113 (169,456) 72901
0.387441 4.117948 123 (44,308) 119978
0.357901 4.462366 135 (282,271) 50747.8
0.342702 4.650830 145 (254,479) 60347.6
0.133553 8.743461 155 (258,231) 0
0.328490 4.834778 161 (275,231) 0
0.332056 4.787884 166 (280,231) 0



sc120090.rep
Image AQVIR1(41:297,231:487) at compression 120.0:1 against window Wl.
indow contains 0.00% noise and is out of scale by a factor of 0.90
ocation of max in original is (169,359)
ocation of max in compression is (166,356), sub-pixel is (165.500,356.125)
aplacian Value at max location is 359817.500000 at (164,358)

Smoothed (FFT) Maximum Laplacian Value is 1377984.00 at (170.375,360.375)

Adjusting Locations:
(167,358) <==> new (166,356)
(180,345) <--> new (166,356)
(180,345) <=> new (166,356)
(180,345) <=> new (166,356)
(222,360) <==> new (220,358)
(222,360) <=-> new (220,358)
(162,431) <==> new (160,430)
(162,431) <==> new (160,430)
(162,431) <==> new (160,430)
(228,300) <==> new (229,299)
(228,300) <==> new (229,299)
(240,308) <==> new (238,306)
(175,454) <==> new (175,461)
(177,461) <==> new (175,461)
(177,461) <==> new (175,461)
(50,313) <==> new (48,312)
(280,275) <==> new (279,275)
(253,477) <==> new (252,475)
(277,238) <==> new (276,237)
(282,233) <==> new (280,231)

Side Lobe Information, Maximum Value is 6.85443e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (166,356) 322814
1.000000 0.000000 18 (166,356) 322814
1.000000 0.000000 23 (166,356) 322814
1.000000 0.000000 40 (166,356) 322814
0.336511 4.730011 53 (220,358) 83409.5
0.336511 4.730011 56 (220,358) 83409.5
0.351409 4.541871 71 (160,430) 139615
0.351409 4.541871 75 (160,430) 139615
0.351409 4.541871 79 (160,430) 139615
0.282459 5.490442 82 (229,299) 43419.8
0.282459 5.490442 84 (229,299) 43419.8
0.256891 5.902519 89 (238,306) 77675.3
0.419208 3.775705 97 (175,461) 161412
0.419208 3.775705 105 (175,461) 161412
0.419208 3.775705 113 (175,461) 161412
0.328632 4.832907 123 (48,312) 96881.5
0.298270 5.253904 135 (279,275) 64736.3
0.309519 5.093131 145 (252,475) 110797
0.264225 5.780263 155 (258,231) 0
0.291112 5.359393 161 (276,237) 75072
0.297609 5.263533 166 (280,231) 0



sc 120095.rep
Image AQVIR1(41:297,231:487) at compression 120.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.95
ocation of max in original is (169,359)
ocation of max in compression is (167,358), sub-pixel is (167.500,357.625)
aplacian Value at max location is 414081.500000 at (167,358)

Smoothed (FFT) Maximum Laplacian Value is 1015520.00 at (170.375,360.375)

Adjusting Locations:
(168,359) <--> new (167,358)
(181,345) <--> new (180,345)
(181,345) <--> new (180,345)
(181,345) <--> new (180,345)
(223,361) <--> new (222,360)
(223,361) <--> new (222,360)
(163,432) <--> new (162,431)
(163,432) <--> new (162,431)
(163,432) <--> new (162,431)
(228,301) <--> new (228,300)
(228,301) <--> new (228,300)
(240,309) <--> new (240,308)
(175,454) does not move
(178,460) <--> new (177,461)
(178,460) <--> new (177,461)
(51,314) <--> new (50,313)
(281,275) <--> new (280,275)
(254,478) <--> new (253,477)
(275,240) <--> new (277,238)
(283,234) <--> new (282,233)

Side Lobe Information, Maximum Value is 7.15962e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (167,358) 414082
0.567631 2.459336 18 (180,345) 134501
0.567631 2.459336 23 (180,345) 134501
0.567631 2.459336 40 (180,345) 134501
0.322279 4.917684 53 (222,360) 102063
0.322279 4.917684 56 (222,360) 102063
0.312068 5.057509 71 (162,431) 108653
0.312068 5.057509 75 (162,431) 108653
0.312068 5.057509 79 (162,431) 108653
0.281086 5.511604 82 (228,300) 40231.6
0.281086 5.511604 84 (228,300) 40231.6
0.266887 5.736733 89 (240,308) 90390.6
0.373796 4.273648 97 (175,454) 54679.3
0.388227 4.109140 135 (177,461) 135552
0.388227 4.109140 113 (177,461) 135552
0.316843 4.991565 123 (50,313) 72294.5
0.281657 5.502793 135 (280,275) 77143.3
0.313736 5.034363 145 (253,477) 91485
0.303541 5.177821 155 (258,231) 0 -

0.263617 5.790265 161 (277,238) 44060.1
0.285265 5.447514 166 (282,233) 114299



s 20097.rep
Image AQVIR1(41:297,231:487) at compression 120.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.97

., Location of max in original is (169,359)
* Location of max in compression is (168,359), sub-pixel is (168.375,358.500)

O Laplacian Value at max location is 456708.500000 at (168,359)
Smoothed (FFT) Maximum Laplacian Value is 700864.00 at (168.625,360.375)

Adjusting Locations:
(168,359) does not move
(182,345) <==> new (181,345)
(182,345) <==> new (181,345)
(182,345) <==> new (181,345)
(223,361) does not move
(223,361) does not move
(163,432) does not move
(163,432) does not move
(163,432) does not move
(228,300) <==> new (228,301)
(228,300) <==> new (228,301)
(240,309) does not move
(175,454) does not move
(179,460) <==> new (178,460)
(179,460) <==> new (178,460)
(51,314) does not move
(282,274) <==> new (281,275)
(254,478) does not move
(275,240) does not move
(283,234) does not move

Side Lobe Information, Maximum Value is 7.22494e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,359) 456709
0.555536 2.552881 18 (181,345) 144268
0.555536 2.552881 23 (181,345) 144268
0.555536 2.552881 40 (181,345) 144268
0.321880 4.923060 53 (223,361) 98062.8
0.321880 4.923060 56 (223,361) 98062.8
0.300724 5.218326 71 (163,432) 100569
0.300724 5.218326 75 (163,432) 100569
0.300724 5.218326 79 (163,432) 100569
0.286317 5.431535 82 (228,301) 52865.5
0.286317 5.431535 84 (228,301) 52865.5
0.279904 5.529916 89 (240,309) 98589.3
0.371967 4.294958 97 (175,454) 95773.8
0.366461 4.359727 105 (178,460) 68046.3
0.366461 4.359727 113 (178,460) 68046.3
0.320447 4.942438 123 (51,314) 91040.3
0.276653 5.580653 135 (281,275) 77235.6
0.318083 4.974593 145 (254,478) 74240.5
0.313876 5.032416 155 (258,231) 0
0.260275 5.845681 161 (275,240) 110061
0.276337 5.585613 166 (283,234) 117203



sc 120098.rep
Image AQVIR1(41:297,231:487) at compression 120.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.98'Location of max in original is (169,359)
Location of max in compression is (168,359), sub-pixel is (168.625,358.625)
Laplacian Value at max location is 458682.500000 at (168,359)
Smoothed (FFT) Maximum Laplacian Value is 674304.00 at (168.500,358.500)

Adjusting Locations:
(169,359) <--> new (168,359)
(186,344) <--> new (182,345)
(186,344) <--> new (182,345)
(186,344) <--> new (182,345)
(223,362) <--> new (223,361)
(223,362) <--> new (223,361)
(164,433) <--> new (163,432)
(164,433) <--> new (163,432)
(164,433) <--> new (163,432)
(228,301) <--> new (228,300)
(228,301) <--> new (228,300)
(241,310) <--> new (240,309)
(175,454) does not move
(180,461) <--> new (179,460)
(180,461) <--> new (179,460)
(52,314) <--> new (51,314)
(282,275) <--> new (282,274)
(254,479) <--> new (254,478)
(275,241) <--> new (275,240)
(283,235) <--> new (283,234)

Side Lobe Information, Maximum Value is 7.2159e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (168,359) 458683
0.561905 2.503372 18 (182,345) 104538
0.561905 2.503372 23 (182,345) 104538
0.561905 2.503372 40 (182,345) 104538
0.334857 4.751404 53 (223,361) 103844
0.334857 4.751404 56 (223,361) 103844
0.303965 5.171766 71 (163,432) 90043.3
0.303965 5.171766 75 (163,432) 90043.3
0.303965 5.171766 79 (163,432) 90043.3
0.286164 5.433848 82 (228,300) 67851.8
0.286164 5.433848 84 (228,300) 67851.8
0.285147 5.449305 09 (240,309) 97090.9
0.377261 4.233585 97 (175,454) 105570
0.366750 4.356301 105 (179,460) 82555
0.366750 4.356301 113 (179,460) 82555
0.324275 4.890864 123 (51,311) 89402
0.273539 5.629812 135 (282,274) 73365.5
0.319467 4.955741 145 (254,478, 77170.3
0.315122 5.015217 155 (258,231) 0
0.254169 5.948767 161 (275,240) 114361
0.273967 5.623022 166 (283,234) 133403



*sc120099.rep

Image AQVIRI(41:297,231:487) at compression 120.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 0.99

* Location of max in original is (169,359)
ocation of max in compression is (169,359), sub-pixel is (169.000,359.000)
aplacian Value at max location is 455687.000000 at (169,359)
Smoothed (FFT) Maximum Laplacian Value is 656512.00 at (168.500,358.500)

Adjusting Locations:
(169,359) does not move
(186,344) does not move
(186,344) does not move
(186,344) does not move
(224,362) <==> new (223,362)
(224,362) <==> new (223,362)
(164,433) does not move
(164,433) does not move
(164,433) does not move
(228,301) does not move
(228,301) does not move
(241,310) does not move
(175,454) does not move
(180,461) does not move
(180,461) does not move
(52,314) does not move
(283,275) <==> new (282,275)
(254,479) does not move
(275,242) <==> new (275,241)
(283,235) does not move

Side Lobe Information, Maximum Value is 7.27443e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 455687(@ 0.558831 2.527194 18 (186,344) 113552
0.558831 2.527194 23 (186,344) 113552
0.558831 2.527194 40 (186,344) 113552
0.332448 4.782769 53 (223,362) 108573
0.332448 4.782769 56 (223,362) 108573
0.297312 5.267875 71 (164,433) 108172
0.297312 5.267875 75 (164,433) 108172
0.297312 5.267875 79 (164,433) 108172
0.289192 5.388141 82 (228,301) 75122.3
0.289192 5.388141 84 (228,301) 75122.3
0.291765 5.349669 89 (241,310) 86072.4
0.375238 4.256936 97 (175,454) 131076
0.356508 4.479306 105 (180,461) 96934.3
0.356508 4.479306 113 (180,461) 96934.3
0.325305 4.877088 123 (52,314) 96559.8
0.269924 5.687579 135 (282,275) 84095.5
0.321736 4.924999 145 (254,479) 73611.5
0.319964 4.948987 155 (258,231) 0
0.255280 5.929828 161 (275,241) 113162
0.270319 5.681238 166 (283,235) 134943

K.



scl2OlOO.rep
Image AQVIRI(41:297,231:487) at compression 120.0:1 against window Wl.

•N Window contains 0.00% noise and is out of scale by a factor of 1.00'Location of max in original is (169,359)
Location of max in compression is (169,359), sub-pixel is (169.500,359.375)
Laplacian Value at max location is 446961.000000 at (169,360)
Smoothed (FFT) Maximum Laplacian Value is 853952.00 at (169.750,359.750)

Adjusting Locations:
(169,359) does not move
(184,348) <--> new (186,344)
(188,345) <-> new (186,344)
(179,320) <--> new (186,344)
(222,365) <--> new (224,362)
(225,361) <--> new (224,362)
(161,430) <==> new (164,433)
(165,434) <==> new (164,433)
(166,438) <==> new (164,433)
(231,304) <=-> new (228,301)
(231,304) <=-> new (228,301)
(243,308) <--> new (241,310)
(174,456) <--> new (175,454)
(177,464) <--> new (180,461)
(182,472) <-> new (180,461)
(55,311) <--> new (52,314)
(280,281) <=-> new (283,275)
(256,475) <==> new (254,479)
(276,238) <==> new (275,242)
(281,236) <==> new (283,235)

Side Lobe Information, Maximum Value is 6.93581e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 439914
0.565147 2.478385 18 (186,344) 91630.3
0.565147 2.478385 23 (186,344) 91630.3
0.565147 2.478385 40 (186,344) 91630.3
0.336404 4.731383 53 (224,362) 89306.8
0.336404 4.731383 56 (224,362) 89306.8
0.295626 5.292574 71 (164,433) 91707.8
0.295626 5.292574 75 (164,433) 91707.8
0.295626 5.292574 79 (164,433) 91707.8
0.293725 5.320586 82 (228,301) 87557.8
0.293725 5.320586 84 (228,301) 87557.8
0.296996 5.272487 89 (241,310) 87567.4
0.373824 4.273329 97 (175,454) 143829
0.352449 4.529039 105 (180,461) 79879.5
0.352449 4.529039 113 (180,461) 79879.5
0.332005 4.788557 123 (52,314) 97527
0.275488 5.598977 135 (283,275) 92100.3
0.323855 4.896495 145 (254,479) 72320
0.324256 4.891119 155 (258,231) 0
0.256880 5.902690 161 (275,242) 117355
0.271028 5.669865 166 (283,235) 138206



scl2OlOl.rep
Image AQVIR1(41:297,231:487) at compression 120.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.01

S-Location of max in original is (169,359)
mocation of max in compression is (169,359), sub-pixel is (169.375,359.250)
Waplacian Value at max location is 431691.000000 at (169,360)

Smoothed (FFT) Maximum Laplacian Value is 719008.00 at (169.750,359.625)

Adjusting Locations:
(169,359) does not move
(186,344) <==> new (184,344)
(186,344) <==> new (184,344)
(186,344) <==> new (184,344)
(224,362) does not move
(224,362) does not move
(164,433) does not move
(164,433) does not move
(164,433) does not move
(228,301) does not move
(228,301) does not move
(241,310) does not move
(175,454) does not move
(180,461) does not move
(180,461) does not move
(52,314) does not move
(283,275) does not move
(254,479) does not move
(275,242) <==> new (275,241)
(283,235) does not move

Side Lobe Information, Maximum Value is 6.75496e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (169,359) 425683
0.562365 2.499819 18 (184,344) 83562.5
0.562365 2.499819 23 (184,344) 83562.5
0.562365 2.499819 40 (184,344) 83562.5
0.335941 4.737368 53 (224,362) 83806
0.335941 4.737368 56 (224,362) 83806
0.294379 5.310937 71 (164,433) 97985.5
0.294379 5.310937 75 (164,433) 97985.5
0.294379 5.310937 79 (164,433) 97985.5
0.293463 5.324472 82 (228,301) 85255.1
0.293463 5.324472 84 (228,301) 85255.1
0.294300 5.312104 89 (241,310) 81313.4
0.372896 4.284126 97 (175,454) 142808
0.351573 4.539848 105 (180,461) 79687.3
0.351573 4.539848 113 (180,461) 79687.3
0.335048 4.748933 123 (52,314) 100115
0.277465 5.567915 135 (283,275) 99368.9
0.321220 4.931976 145 (254,479) 68913
0.326311 4.863680 155 (258,231) 0
0.254265 5.947137 161 (275,241) 100550
0.269777 5.689950 166 (283,235) 132839

| .



sc120102.rep
Image AQVIR(41:297,231:487) at compression 120.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 1.02
Location of max in original is (169,359)
ocation of max in compression is (169,359), sub-pixel is (169.500,359.250)

O Laplacian Value at max location is 426128.000000 at (169,360)
Smoothed (FFT) Maximum Laplacian Value is 768608.00 at (169.750,359.625)

Adjusting Locations:
(169,359) does not move
(184,344) does not move
(184,344) does not move
(184,344) does not move
(224,362) does not move
(224,362) does not move
(164,433) does not move
(164,433) does not move
(164,433) does not move
(228,301) does not move
(228,301) does not move
(241,310) does not move
(175,454) does not move
(180,461) does not move
(180,461) does not move
(52,314) does not move
(283,275) does not move
(254,479) does not move
(275,241) does not move
(283,235) does not move

Side Lobe Information, Maximum Value is 6.70043e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1000000 0.000000 0 (169,359) 417543
0.567582 2.459714 18 (184,344) 92732.5
0.567582 2.459714 23 (184,344) 92732.5
0.567582 2.459714 40 (184,344) 92732.5
0.346515 4.602774 53 (224,362) 85021.3
0.346515 4.602774 56 (224,362) 85021.3
0.296023 5.286745 71 (164,433) 95476.8
0.296023 5.286745 75 (164,433) 95476.8
0.296023 5.286745 79 (164,433) 95476.8
0.291532 5.353139 82 (228,301) 88769.1
0.291532 5.353139 84 (228,301) 88769.1
0.296528 5.279336 89 (241,310) 82732.8
0.372564 4.287994 97 (175,454) 147624
0.350157 4.557376 105 (180,461) 74573
0.350157 4.557376 113 (180,461) 74573
0.342278 4.656214 123 (52,314) 98619
0.281680 5.502437 135 (283,275) 113627
0.320679 4.939300 145 (254,479) 70266.8
0.328120 4.839671 155 (258,231) 0
0.253847 5.954282 161 (275,241) 97409.3
0.270105 5.684669 166 (283,235) 137961



4sc120103.rep

Image AQVIRl(41:297,231:487) at compression 120.0:1 against window Wi.
Window contains 0.00% noise and is out of scale by a factor of 1.03

,Location of max in original is (169,359)
Location of max in compression is (169,359), sub-pixel is (169.500,359.000)

WLaplacian Value at max location is 416715.000000 at (169,360)
Smoothed (FFT) Maximum Laplacian Value is 727872.00 at (169.750,358.500)

Adjusting Locations:
(169,359) does not move
(184,344) does not move
(184,344) does not move
(184,344) does not move
(224,362) does not move
(224,362) does not move
(164,433) does not move
(164,433) does not move
(164,433) does not move
(228,301) does not move
(228,301) does not move
(241,310) <==> new (241,309)
(175,454) does not move
(180,461) does not move
(180,461) does not move
(52,314) <==> new (51,314)
(283,275) does not move
(254,479) does not move
(275,241) does not move
(283,235) does not move

Side Lobe Information, Maximum Value is 6.59969e+06

Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian
1.000000 0.000000 0 (169,359) 409330
0.574157 2.409697 18 (184,344) 100378
0.574157 2499 3 (8,4)107
0.574157 2.409697 23 (184,344) 100378
0.574157 2.409697 40 (184,344) 100378
0.356723 4.476683 53 (224,362) 81677.3
0.356723 4.476683 56 (224,362) 81677.3
0.297724 5.261867 71 (164,433) 96451.9
0.297724 5.261867 75 (164,433) 96451.9
0.297724 5.261867 79 (164,433) 96451.9
0.288472 5.398959 82 (228,301) 88211.1
0.288472 5.398959 84 (228,301) 88211.1
0.296522 5.279434 89 (241,309) 79125.8
0.373182 4.280799 97 (175,454) 151619
0.350933 4.547757 105 (180,461) 71459.3
0.350933 4.547757 113 (180,461) 71459.3
0.350582 4.552108 123 (51,314) 84368.3
0.283235 5.478532 135 (283,75) 121691
0.316530 4.995851 145 (254,479) 66575.8
0.328358 4.836521 155 (258,231) 0
0.253165 5.965967 161 (275,241) 96437.6
0.265685 5.756329 166 (283,235) 137575



*sc120105.rep
Image AQVIR1(41:297,231:487) at compression 120.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.05

.WL ocation of max in original is (169,359)
ocation of max in compression is (170,359), sub-pixel is (169.625,358.750)

Laplacian Value at max location is 389866.000000 at (169,360)
Smoothed (FFT) Maximum Laplacian Value is 745728.00 at (169.750,358.500)

Adjusting Locations:
(169,359) <=-> new (170,359)
(184,344) does not move
(184,344) does not move
(184,344) does not move
(224,362) does not move
(224,362) does not move
(164,433) does not move
(164,433) does not move
(164,433) does not move
(228,301) <==> new (228,302)
(228,301) <==> new (228,302)
(241,309) <==> new (242,309)
(175,454) does not move
(180,461) <=-> new (181,461)
(180,461) <==> new (181,461)
(51,314) does not move
(283,275) does not move
(254,479) <=-> new (253,480)
(275,241) <=-> new (276,240)
(283,235) does not move

Side Lobe Information, Maximum Value is 6.47912e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (170,359) 385984
0.584071 2.335341 18 (184,344) 115418
0.584071 2.335341 23 (184,344) 115418
0.584071 2.335341 40 (184,344) 115418
0.366915 4.354341 53 (224,362) 78145.5
0.366915 4.354341 56 (224,362) 78145.5
0.301055 5.213541 71 (164,433) 85623.9
0.301055 5.213541 75 (164,433) 85623.9
0.301055 5.213541 79 (164,433) 85623.9
0.285882 5.438130 82 (228,302) 75432.5
0.285882 5.438130 84 (228,302) 75432.5
0.301535 5.206616 89 (242,309) 92711
0.371801 4.296889 97 (175,454) 152231
0.349109 4.570390 105 (181,461) 95087
0.349109 4.570390 113 (181,461) 95087
0.365342 4.372999 123 (51,314) 91270.3
0.287394 5.415230 135 (283,275) 130963
0.310321 5.081891 145 (253,480) 62786.1
0.329916 4.815972 155 (258,231) 0
0.250937 6.004350 161 (276,240) 88308.6
0.260192 5.847057 166 (283,235) 139923



scl201 lO.rep

Image AQVIR1(41:297,231:487) at compression 120.0:1 against window W1.
Window contains 0.00% noise and is out of scale by a factor of 1.10
ocation of max in original is (169,359)
ocation of max in compression is (170,358), sub-pixel is (169.875,358.500)

Laplacian Value at max location is 364481.000000 at (170,359)
Smoothed (FFT) Maximum Laplacian Value is 694464.00 at (169.875,358.750)

Adjusting Locations:
(170,359) <==> new (170,358)
(184,344) does not move
(184,344) does not move
(184,344) does not move
(224,362) does not move
(224,362) does not move
(164,433) <==> new (161,432)
(164,433) <==> new (161,432)

(164,433) <==> new (161,432)

(228,302) <=-> new (229,301)
(228,302) <==> new (229,301)

(242,309) <==> new (242,308)

(175,454) <==> new (176,455)
(181,461) <==> new (182,461)
(181,461) <==> new (182,461)

(51,314) <==> new (51,313)
(283,275) <--> new (283,276)
(253,480) <=-> new (257,486)
(276,240) <=-> new (277,239)
(283,235) <=--> new (282,236)

Side Lobe Information, Maximum Value is 6.23987e+06

Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian
1000000 0.000000 0 (170,358) 358829
0.614555 2.114393 18 (184,344) 148018
0.614555 2. 114393 23 (184,344) 148018
0.614555 2.114393 40 (184,344) 148018
0.381117 4.189414 53 (224,362) 81186
0.381117 4.189414 56 (224,362) 81186
0.306587 5.134463 71 (161,432) 62102
0.306587 5.134463 75 (161,432) 62102
0.306587 5.134463 79 (161,432) 62102

0.284139 5.144685 82 (229,301) 55396.1
0.284139 5.464685 84 (229,301) 55396.1
0.302135 5.197996 89 (242,308) 78929

0.367619 4.346024 97 (176,45) 103510
0.340598 4.677578 105 (182,461) 112781
0.340598 4.677578 113 (182,461) 112781
0.401588 3.962197 123 (51,313) 107453
0.292565 5.337781 135 (283,276) 120306

0.332631 4.780369 145 (257,486) 0

0.334663 4.753927 155 (258,231) 0
0.257021 5.900308 161 (277,239) 103004

0.253986 5.951908 166 (282,236) 82850.3

0



sc120120.rep
Image AQVIR1(41:297,231:487) at compression 120.0:1 against window Wl.
Window contains 0.00% noise and is out of scale by a factor of 1.20

(. Location of max in original is (169,359)
W ocation of max in compression is (171,357), sub-pixel is (170.750,356.750)

Laplacian Value at max location is 260974.500000 at (172,356)
Smoothed (FFT) Maximum Laplacian Value is 537632.00 at (170.030,360.375)

Adjusting Locations:
(170,358) <==> new (171,357)
(184,344) <==> new (184,343)
(184,344) <==> new (184,343)
(184,344) <==> new (184,343)
(224,362) <==> new (225,363)
(224,362) <==> new (225,363)
(161,432) does not move
(161,432) does not move
(161,432) does not move
(229,301) <==> new (234,298)
(229,301) <==> new (234,298)
(242.308) <==> new (243,307)
(176,455) <==> new (177,454)
(182,461) <==> new (183,461)
(182,461) <==> new (183,461)
(51,313) <==> new (50,313)
(283,276) <==> new (285,274)
(277,239) <==> new (278,237)
(282,236) <==> new (278,237)

Side Lobe Information, Maximum Value is 5.47833e+06
Side-Lobe-To-Peak-Ratio DBs-Down Distance-From-Max Location Laplacian

1.000000 0.000000 0 (171,357) 247664
.691244 1.603688 18 (184,343) 105707

0.691244 1.603688 23 (184,343) 105707
0.691244 1.603688 40 (184,343) 105707
0.397715 4.004279 53 (225,363) 63100.5
0.397715 4.004279 56 (225,363) 63100.5
0.353503 4.516068 71 (161,432) 113736
0.353503 4.516068 75 (161,432) 113736
0.353503 4.516068 79 (161,432) 113736
0.348724 4.575181 82 (234,298) 87293.3
0.348724 4.575181 6 (234,298) 87293.3
0.314559 5.022980 89 (243,307) 75464.6
0.356853 4.475106 97 (177,454) 93718.1
0.342270 4.656313 105 (183,461) 74541.3
0.342270 4.656313 113 (183,461) 74541.3
0.454504 3.424620 123 (50,313) 127354
0.286245 5.432615 135 (285,274) 73726.5
0.352801 4.524706 145 (257,486) 0
0.340385 4.680295 155 (258,231) 0
0.281038 5.5123bI 161 (278,237) 106978
0.281038 5.512351 166 (278,237) 106978
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Exhibit 11-13

Graph: Laplacian of Correlation of Test Patch Al W2 (with varying
amounts of noise added) with Reference Image Al (at various
compressions) vs. Radial Distance
[One graph per (noise, compression) pair]
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Exhibit II- 13-a- I
Laplacian of Corrclation of A l W2 (1.0% noise) with A l (uncompressed)

vs. Radial Distance from Maximum
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* Exhibit 1-13-b-1

Laplacian of Correlation of Al W2 (4.6% noise) with Al (uncompressed)

vs. Radial Distance from Maximum
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Exhibit 11- 1 3-a-2
Laplacian of Correlation of A1 W2 (1.0% noise) with A1 (compressed 14:1)

vs. Radial Distance from Maximum
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Exhibit II-13-b-2

Laplacian of Correlation of A1 W2 (4.6% noise) with Al (compressed 14:1)
vs. Radial Distance from Maximum
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Exhibit 11-13-a-3
Laplacian of Correlation of Al W2 (1.0% noise) with Al (compressed 23:1)

14, vs. Radial Distance from Maximum
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Laplacian of Correlation of A l W2 (4.6% noise) with A 1 (compressed 23:1)

14 vs. Radial Distance from Maximum
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Exhibit I1- 13-a-4
Laplacian of Correlation of A l W2 (1.0% noise) with A l (compressed 33:1)

vs. Radial Distance from Maximum12 ....

10

8

.0 6

cl

4

0 20 40 60 80 100 120 140 160 180

Distance from Max Peak

O Exhibit 11- 13-b-4

Laplacian of Correlation of A l W2 (4.6% noise) with A l (compressed 33:1)

vs. Radial Distance from Maximum12 ....
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Exhibit 11- 13-a-5

Laplacian of Correlation of AI W2 (1.0% noise) with A1 (compressed 58:1)

vs. Radial Distance from Maximum
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Laplacian of Correlation of Al W2 (4.6% noise) with A1 (compressed 58:1)

7 vs. Radial Distance from Maximum
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Exhibit II-13-a-6

Laplacian of Correlation of A l W2 (1.0% noise) with A 1 (compressed 90:1)

6 vs. RadialDistance from Maximum
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Exhibit 11-13-b-6 Distance from Max Peak

Laplacian of Correlation of Al W2 (4.6% noise) with A1 (compressed 90:1)

6 vs. Radial Distance from Maximum
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Exhibit II-13-a-7

Laplacian of Correlation of A1 W2 (1.0% noise) with Al (compressed 120:1)

vs. Radial Distance from Maximum
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Exhibit 11-13-b-?

Laplacian of Correlation of A l W2 (4.6% noise) with A l (compressed 120:1)
vs. Radial Distance from Maximum
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Exhibit 11- 13-c-7

Laplacian of Correlation of AI W2 (8.3% noise) with Al (compressed 120:1)
vs. Radial Distance from Maximum4.5 ....
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Exhibit II-13-d-7

Laplacian of Correlation of Al W2 (11.5% noise) with Al (compressed 120:1)
vs. Radial Distance from Maximum4.5 ....
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Exhibit II-1 3-c-6
Laplacian of Correlation of A l W2 (8.3% noise) with A l (compressed 90:1)

vs. Radial Distance from Maximum
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Exhibit II-13-d-6

Laplacian of Correlation of A 1 W2 (11.5% noise) with A 1 (compressed 90:1)
vs. Radial Distance from Maximum
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Exhibit II- 13-c-5
Laplacian of Correlation of A l W2 (8.3% noise) with A 1 (compressed 58:1)

7 vs. Radial Distance from Maximum
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S Exhibit II- 13-d-5

Laplacian of Correlation of A 1 W2 (11.5% noise) with Al (compressed 58:1)
7 vs. Radial Distance from Maximum
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Exhibit II- 13-c-4

Laplacian of Correlation of A l W2 (8.3% noise) with A l (compressed 33:1)

vs. Radial Distance from Maximum
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Exhibit 11- 13-d-4

Laplacian of Correlation of A1 W2 (11.5% noise) with A1 (compressed 33:1)

vs. Radial Distance from Maximum
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Exhibit II- 13-c-3

Laplacian of Correlation of A l W2 (8.3% noise) with A l (compressed 23:1)

vs. Radial Distance from Maximum14[
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Exhibit 11-13-d-3

Laplacian of Correlation of Al W2 (11.5% noise) with A 1 (compressed 23:1)

vs. Radial Distance from Maximum
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Exhibit II- 13-c-2
Laplacian of Correlation of Al W2 (8.3% noise) with Al (compressed 14:1)

vs. Radial Distance from Maximum
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Exhibit II-13-d-2

Laplacian of Correlation of A 1 W2 (11.5% noise) with A l (compressed 14:1)
vs. Radial Distance from Maximum
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xI I T - 1.3-c- I

Laplacian of Correlation of A I W2 (8.3% noise) with A l (uncompressed)
vs. Radial Distance from Maximum3.5 ....
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Exhibit II- 13-d- 1 Distance from Max Peak

Laplacian of Correlation of Al W2 (11.5% noise) with Al (uncompressed)

vs. Radial Distance from Maximum3.5 ....
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Exhibit 11-13-e- I

Laplacian of Correlation of Al W2 (14.2% noise) with Al (uncompressed)

3.5 vs. Radial Distance from Maximum
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Exhibit 11-13-f- I

Laplacian of Correlation of Al W2 (16.6% noise) with Al (uncompressed)
3.5 vs. Radial Distance from Maximum
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Exhibit 11- 1 3-e-2
Laplacian of Correlation ofAlI W2 (14.2% noise) with AlI (compressed 14:1)

vs. Radial Distance from Maximum
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Laplacian of Correlation ofA I W2 (16.6% noise) with Al1 (compressed 14: 1)
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Exhibit II- 13-e-3

Laplacian of Correlation ofAl W2 (14.2% noise) with Al (compressed 23:1)

vs. Radial Distance from Maximum14 ....
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Exhibit II- 13-f-3

Laplacian of Correlation of A I W2 (16.6% noise) with A l (compressed 23:1)

vs. Radial Distance from Maximum14 ....
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Exhibit II-13-e-4
Laplacian of Correlation of A1 W2 (14.2% noise) with Al (compressed 33:1)

12 vs. Radial Distance from Maximum
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Exhibit II-13-f-4
Laplacian of Correlation of Al W2 (16.6% noise) with Al (compressed 33:1)

12 vs. Radial Distance from Maximum

10

8

C
C 6

.

4-

2

* 0 --,- ,-,-
0 20 40 60 80 100 120 140 160 180

Distance from Max Peak



Exhibit II- 13-e-5
Laplacian of Correlation of A 1 W2 (14.2% noise) with A 1 (compressed 58:1)

vs. Radial Distance from Maximum
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ExhibiL 11-13-f-5

Laplacian of Correlation of A1 W2 (16.6% noise) with A1 (compressed 58:1)
vs. Radial Distance from Maximum
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Exhibit II-13-e-6
Laplacian of Correlation of A 1 W2 (14.2% noise) with A 1 (compressed 90:1)

vs. Radial Distance from Maximum
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* Exhibit 11-13-f-6

Laplacian of Correlation of A1 W2 (16.6% noise) with A1 (compressed 90:1)

vs. Radial Distance from Maximum
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Exhibit II- 13-e-7
Laplacian of Correlation of Al W2 (14.2% noise) with Al (compressed 120:1)

vs. Radial Distance from Maximum4.51 ..
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Exhibit II-13-f-7

Laplacian of Correlation of A l W2 (16.6% noise) with A l (compressed 120:1)

vs. Radial Distance from Maximum
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Laplacian of Correlation of Al W2 (18.7% noise) with Al (uncompressed)

vs. Radial Distance from Maximum
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Exhibit 1-13-h-i Distance from Max Peak

Laplacian of Correlation of Al W2 (20.5% noise) with Al (uncompressed)

vs. Radial Distance from Maximum3.5....
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Exhibit 11- 13-g-2
Laplacian of Correlation of A 1 W2 (18.7 % noise) with A 1 (compressed 14:1)

vs. Radial Distance from Maximum
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Exhibit II- 13-h-2

Laplacian of Correlation of Al W2 (20.5% noise) with Al (compressed 14: 1)

vs. Radial Distance from Maximum
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Exhibit II 13-g-3
Laplacian of Correlation of A l W2 (18.7% noise) with A l (compressed 23:1)

14 vs. Radial Distance from Maximum*12
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Exhibit 11-13-h-3

Laplacian of Correlation of A1 W2 (20.5% noise) with A1 (compressed 23:1)
14 ,vs. Radial Distance from Maximum
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Exhibit II-13-g-4

Laplacian of Correlation of Al W2 (18.7 % noise) with A l (compressed 33:1)

12 vs. Radial Distance from Maximum
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Exhibit lI-13-h-4

Laplacian of Correlation of A1 W2 (20.5% noise) with A1 (compressed 33:1)

vs. Radial Distance from Maximum12 ....
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Exhibit II-13-g-5
Laplacian of Correlation of A 1 W2 (18.7% noise) with A l (compressed 58:1)

vs. Radial Distance from Maximum
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Exhibit 11- 13-h-5

Laplacian of Correlation of A 1 W2 (20.5% noise) with A l (compressed 58:1)
vs. Radial Distance from Maximum
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Exhibit II-13-g-6

Laplacian of Correlation of A 1 W2 (18.7% noise) with A l (compressed 90:1)

6 vs. Radial Distance from Maximum
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Laplacian of Correlation of A l W2 (20.5% noise) with A l (compressed 90:1)

vs. Radial Distance from Maximum
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Exhibit ll- 13-g-7

Laplacian of Correlation of Al W2 (18.7% noise) with Al (compressed 120:1)

vs. Radial Distance from Maximum4.5 ....
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Laplacian of Correlation of A I W2 (20.5% noise) with A l (compressed 120:1)
4.5 vs. Radial Distance from Maximum
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Exhibit II-13-i-1
Laplacian of Correlation of Al W2 (24.9% noise) with Al (uncompressed)

vs. Radial Distance from Maximum
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hxflibit 11- 13-1-2

Laplacian of Correlation of AlI W2 (24.9% noise) with AlI (compressed 14: 1)
7 vs. Radial Distance from Maximum
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Exhibit I- 13-i-3

Laplacian of Correlation of A 1 W2 (24.9% noise) with A l (compressed 23:1)

4.5 vs. Radial Distance from Maximum
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Exhibit II- 1 3-i-4

Laplacian of Correlation of A1 W2 (24.9% noise) with Al (compressed 33:1)

vs. Radial Distance from Maximum
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Exhibit 1I- 13-i-5
Laplacian of Correlation of A I W2 (24.9% noise) with Al (compressed 58:1)

vs. Radial Distance from Maximum2.4...
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Exhibit II- 13-i-6

Laplacian of Corrclation of A l W2 (24.9% noise) with A l (compressed 90:1)

vs. Radial Distance from Maximum
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Exhibit II-13-i-7
Laplacian of Correlation of AlI W2 (24.9% noise) with AlI (compressed 120:1)

2.5 vs. Radial Distance from Maximum
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Noisy Data
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Exhibit 11-15

Source Code Listing
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Exhibit -15
Source Code Listing

1. Correlation code
m_corr.c: main program for correlation
rmcorr.c: rmatrix fft routines

2. Data collection code
m_rcorr.c: main program for collecting data from correlations
rcorr.c: tools for collecting correlation data

3. Test Patch creation code
m_small.c: main code to create windows with noise or scale
interp.c: code to scale a section of a matrix

4. Miscellaneous tools of programs
jtools.c: tool library of code common to all programs
rnsubimg.c: code to create a subimage
makewin.c: code to load aqvirnw n into a matrix window
mattool.c: code to convert rmatrix to matlab format file
makefile: makefile of dependencies and build instructions



*includ: '<stdio.h>
*include <stringJh>
#include <zlib.h>

TRIX RatrixFromCMatrix Ma;Uq;~~oR~tiO
WATRIX MakeFFTCMatrixFromFlleNameO)
void parsefno
RMATRIX cmatrix_corrO;

main (argc, argv)
int arQc:
char *arqv(1;

int mode, 1;
RMATRIX --matrix, small _rmatrix, corr;
CMATRIX cmatr~xl, cmatrix2:
char dir[1281, base 91, ext(41, fnbuf[1281, buffer(512]:
unsigned row, col;

If (argc < 3)[
printf("usage: %s <image> <icon)\n", argv[01l.
exit (1)

parsefn~argv(1ll dir, base, ext):

cmatrixI - MakcFFTC-Matrix'romFi-'c~ameo(argvll , TRUE);
crnatrix2 - MakeFFTCMatrixFromF'ileName~argv[2I, FALSE);

sprllntf~fnbuf, "%s%s.fft", dir, base);
if (access(fnbuf, 0x00)---l)[

printf ("Dumping CMATRIX Vs\n", fnbuf);,
DumpCMatrix(fnbuf, cmatrixl),

parsefn(argvf21. dir, base, ext);
sprintf~fnbuf, "%s%s.ftt", dir, base):
if faccess(fnbuf, CxOO)---l)(

print! )"Dumping CMATRIX 's\n", fnbuf);
DumpCMatrix~fnbuf, cmatrix2);

OfFALSE
print! )"Tmrage FFT*\n");
for (row - 0; row < 10: row++)

for (col - 0; col <10:, col++)j
printf(" )%q%+gi) ", CM_ELEMENJT(cmatrixl, row, col) .r,

CMELEMENT(cmatrixl, row, coi) .i);

print! )'")

printf ("Window FFT:\n");
for (row - 0: row < :G; row++)f

for (col - 0; col < 10; col+4)
print!)" (%q%+ql) 11, CM_ELEMENT~cmatrix2, row, col) .r,

CM_ELE.MENT(cmatrixl, row, col).i):

print! )"\n");

fendif

corr - cmatrix corr~cmatrixi, cmatrix2):*
I. FreeCMatrix(cmatrixl);

FreaCMatrix )cmatrix2);

parsefn(argv!1], dilr, base, ext);
sprintf~fnbuf, "'is%s.cor", dir, base):
sprintff~buffer, "Correlation of %s and %s", argv(1], argv[21):

DurpCoeffBock )tnbuE, corr);

*if FALSE
sprintf~fnbuf, "corr.imng", dir, base):
M'ake ',F~leFrornRMatrix~frnbuf, corr, buffer);0nd - qntmodo ();
setrmode (0x12);

for (I-0; 1 < 16: !++)
setpal (1, 1 < 2, 1 << 2, 1 << 2):
setapal (1, I);



Zl~44:1m mcorr.c

DisplayCoeff~lOCk (corr, 0, 0, 16);
getchar()

9d f etmode (mode);



CMATRIX -matrixc_fft(/*R,4ATRIX rmatrix*/);
RMATRIX cmatrix iffti/*CMATRIX cmatrix*/),
RMATRIX make_small_imaqe(/*RMTRIX rratrix,unsigned mnt rows,uflsigned int cols,unsigned int from_row~unsigned int from_coll/):E RIX mratrix corr(/* CMA1TRIX cmatrixl, CMATRIX cmatrix2*/);

ern void fourl(/-float *data, tnt nnl. nt islgn*/);
TRIX MakeFFTCMatrixFromFilName(/*cl1ar *fr,unsicrned int zero_p*/);



rmn corrxc
#inoclude <stdlo. h>
#in~clude <assert.h>
#include <malloc.h>
41nc1ude <zllb.h>
iclude "Jtools.h"

Wc ude "-m-corr.h"

char *xA~alloco,;

CMATRIX amatrix_ fft(amatrix)
M2AT'RIX amatrix;

CMATRIX cmatrix;
unsigned rm -rows, arn_cols, row, col;
unsigned cm -rows, cm-cols;
float *rvecptr, *fft, *fftptr;
FCOMPLEX *cvecptr, fcomplex;

printf("rmatrix_fft))\n");

1" F'irst some assumotions to mako life easy '
assert (MSTART(rmatrix) --0);
assert(START(RM_ROW~rmatrix,0))--0);

rm-rows - (unsigned) RM_ROWS(rratrix):
rm-cols - (u,signed) RM_COLUMNS(rmatrix);

Cm -rows - (unsigned) pow(2., ceil~lqg(double)rm rows)));
c111colIa - (unsigned) pow(2., ceil(lgu(double)rm-cotsM);

cm_:rows - rm rows;
cm-cols - cm cols:

/*FROG 0./
prlrtf (IIm-rows %u, cm cots %u, cm rows %u, cm cols %u\l",

cm_rows, rm_cots, cm_rows, cm_cols);*

cmatrix - MakeCMatr.tx((AINT)cm-rows, (AtNT)cm cola);
ZeroMatrix(cmatrix);

printf (-"rmatrix_ fft () :copy FFT of each row of amatrix to cmatrix\no)
/I copy FFT of each row of amatrix to cmatrix -/f
fft - (float *) AMatloc(stzeof (float) "cm-rows'2)*
for )row - 0; row < rm_rows; row++)(

rvecptr - STORAGE)RM_ROW~rmatrix, row));
bzero~fft, sizeof~float)*cm-rows*2);
fftptr - fft;*

for (col - 0; col < rm-cots; col -)
-fftptr++ - -rvecptr++;
fftptr+-;

fourt )fft-l, cm rows, 1);
cvecptr - TORAGE (CMROW~cmatrix, row));
fftptr -fft;
for (cot - 0; cot < cm cols; cot"+)

cvecptr->r - *Fftptr+-+;
cvecptr->l - -fftptr++;
cvecpt!r-+:

free )fft);

pr In tf Irorx_fft)) Now compute fft of cola of c.matrix\n")
I' Ntow com-pute fft of cots of cmatrlx */
fft - (float *) malloc (sizoof (float) 'cm_cols*2);
for (cot 0; col < cm cots: cot"-)(

bzero~lft, sizeof)!loat)*cm cols*2);
fftptr - fft;
for (row - 0, row < cm rows; row-)

fcomptex =C' ELEMENT~cmatrlx, row, cot):
-fftptr.+- fcomplex.r;
*fftptr' - fcomptex.1;

I our Ifft-1, cm rows, i);
fftptr - 'It;
for (row - C; row < cm-rows: row-)

fcomplcx.r - ftptr":;
fcoarptcx.1 *fftptr-;
CMELEMENT~cmatrlx, row, cot) =fcomplex:*

retuirn cmatrix:



rm corr.c ./~: .4

RMATRIX cmatrix_!fft (cnatrix)
*TRIX cmatrix.:

RMATRIX rmatrix;
unsigned row, col;
unsigned cm_rows, cm cols:
float *rvecptr, *fft, *fftptr;
FCOMPLEX -cvecptr, fcomplex;
unsigned long rowsbycols;

printf(-"crmatrix_ifft)): \n");

if (TYPE(cmatrix) !-TYPECMATRIX)
printif ("cmatrix_ifft - argument is not a CMATRIX!\n");
exit (-1):

I* Complex matrices and vectors always start at 0

cm rows - CMROWS(cmatrix);
cm-cols - CMROWS(cmatrix);

rmatrix - MakeR~atri x (L, (AINT) cm_rows, OL, (AINT) cm_cols);
ZeroMatrix )rmatrix);

printf(Ilcrinatrix-ifft((: First, compute ifft of cols of cmatrix \n");
/- First.- compute ifft of cols of cmatrix */
fft - (float *) A~alloc(sizeof (float) cm_cols*2);
for (col - 0; col < cm-cols: col++)I

fftptr - fft;
for (row - 0; row < cm-rows; row++)

fcomplex- CMELEMENT(cmatrix, row, col).,
fftptr++ -fcomplex.r;

*fftptr~+ fcomplex.i:

fourl(fft-l, cm rows, -1);

fftptr - fft:

for (row - 0: row <cm rows: row++)
fcomplex.r - *Fftptr++/(float)cm_rows:
fcomplex.i - *fftptr+.4/(float)cm-rows;
CMELEMENT(cmatrix, row, col) - fcomplex:

free )fft);

printf("*crmatrix-ifft )( Copy IFFT of each row of cmatrix to rysatrix \n")
/* Copy IFE'T of each row of cmatrix to rmatrix 1/

fft - (float *) AMalloc(sizeof~float)*cm-rows*2);
for (row - 0; row < cm-rows; row++)I

cvecptr -STORAGE(CM-ROW(cmatrix, row)):
fftptr -fft:

for (col - 0; col <cm cols; col++)I
*fftptr++ - )*cvecptr) .r;
fftptr++ - (*cvecptr) .1;
cvecpt r+ ,*

fourl(Elt-1, cm cols, -1):
rvecptr -STORAGE(RROW(ratrix, row));
fftptr -fft;

for (col - 0:, col < cm cols; col++)
*rvecptr*+ - *7ftptr4-/cm rows; 1* copy real part
fftptr4+; /* toss imaginary part

free )fft)*

return rmatrix;

RMATRIX make -small _ image~rmatrix, rows, cols, from_row, from_col)
RMATRIX rmatrix:
unsigned rows, cols, from-row, from-col;

RMATRIX smrall-r-.atrix;
unsilned row, col;

prlntf)"make _small _ imagnrows-%4u, cols-%u, from row-%u, from_coi-%ul)\n",
rows,cols,from_row,fron-col);

if (rows-from row >)unsIgnod)RM_ROWS~rmatrix))



22:(~2~OO rnicorr.c
from row -(unsigned)RMROWS(rmatrix) -rows;

prlntf ("from_row changed to %u\n", from row);

if (cols~from -col > (ursiqtied)P-_COLUMNS (rmatrix))I
from-ccl - (uns1lqned)RM_COLUMNS(rmatrix) - cols;
printf ("from col changed to %u\n", from_ccl)*

small -rmatrix - MakeRmatrix(OL,RMROWS (rmatrix),OLRM_COLUMNS~rmatrix));
ZeroMatrix(small _rrnatrix);

for (row - 0; row < rows; row++4)

for 'col - 0; col < cols; col4-+)
RM4 ELEMENT (small _rmatrix, row, col) -

RMELEMENT~rmatrix, row+from_row. coi+from-col):

ZeroSurRMatr1.x(smaI1 _rmatrix, cols /*width*/, rows/*height-/);
printf(".,ake_small _image() returns\n");
return small rmatrix;

R4AT)UX cmatrix corr(cmatrixl, cmatrix2)
CMAT R 1X crnatrixl. cmatrix2;

14MATRIX corr;
unsigned row. col;
-COMPLEX -cvecptrl, *cvecptr2;

prlntf("crnatrix_corr))\nr");

prilntf ("cmnatrix corro) point mult of matricies\n");
for (row - 0; row <CM_ROWS~cmatrixl): row++)

cvecptrl - STORAGE (CM_ROW(cmatrlx1, row)):
cvocptr2 - STORACE(CM_ROW(cmatrix2, row)):
for (col - 0; col < CMCOLUMNS )cmatrixl) : coi++)i

*Cv~ecptr2 - Cnul(*cvecptrl, Con 'g(-cvecptr2));
cvecptrl.+, cvecptr2++;

.AALSE
printf (Correlation FFT:\n"):*
for (row - 0: tow < 10: row++)

for (col - 0; col. < 10: col++)
printf)"(%g%+gi) ", CMELEMENT~cmatrlx2, row, col) .r. CM_ELEMENT~cmatrix2, row, col) .1):

printf)"\n"):

land if
/*Now compute the Inverse FFT on matrix cmatrIx2 Into corr
corr - cmatrix_ifft~cnatrix2);,
prlntf("cmatrix_corr)) returns\n"):
return corr;

Odefine SWAP (a, b) tenpr-)(a) ; (a) -(b) : (b) -trmpr

void fourl (data, nn, 4ssgn) rEV ).iA /
float dataj;
int rn~lsign;

float wtenp,wr,wpr~wpi,wi,theta;*
float terrpr~tempi.

n-nn << 1;

for flI~nh2
if (-4 > ) j

SWAP data j,datari;

SWAP data r I,data 1+l1)

'n-n >>1
while ('>- 2 ~&j >r)

whil (n )>" 1:



wtemp-sin)0.S*theta);
wpr - -2.O*wtemprwtemp;
wpi-sin (theta);
wr- 1.0:
wi-C0.0;
for )-mmam2

.or )t.-m;t("rui+-istep)
j-i 4mmax;
tempr-wr'datarjj-wi'da..[J+1):
tem.pi-wr-data I >4l wi **da (1])
data (j]-data I)-tempr;
data Li+Ij-data~i~l)-tempi;
datai) +- tempr;
datai'iI +- tempt;

wr- (wtersp-wr) "wpr-wi~wpi+wr:,
wi-wiwpr+wtempwpi+wi;

mxnax-istep:

Oundef SWAP

CMATRIX MakeFFTCMatrixFrcm~ileName(fn, zer-o-p)
char 'fn;
unsign~ed zero _n:

RNMA-RUX rrmatrlx:
CMATRIX cnatrix;
char dir[1281, base[9j, ext[41, tryname(128]:

parsefn(fn, dir, baso, exti:
if Ulbase'0!)f

printf)"MakFFTCMatrixFro~ieNrne: Couldn't parse filename %s\n",
fn);

exit (-1);

/Try fn, fn.fft, fn,rng, fn.flt in order "
strcpy (tryname, fn);
if (access (tryname. 0x04) < 0)

sprintftryname, "%s%s.fft", dir, base);
if (accessltryname, Ux04) < C)(

sprintf(tryna'e, "%s%s.imq", dtr, base);
If )access(trynane, Cx04) < 0)1

sprintf~tryname, '%s%s.flt", dir, base);
if (access~tryname, 0x04) < 0)

sprintftrynane, "MakeFF'TCMatrixFromFiieName: %s", fr);
perror (tryname);
exit (-1);

parsefn~tryname, dir, base, ext);
if )strcmp~ext,.."ing)

rmatrix -Makeftl~atrixFromilrrgFile (tryn~ame);
if (zero-p) ZeroSumRxatrix~rmatrix, 0, 0);
mat ri x - rma tri x_ ftft )rra t rl x)
FreeRMatrix (matrix);
return cmatrtx;

".atrix - MakeR~atrixrromFiie~tryname);
If (zerop) ZerofumRMatrix~rmatrix. 0, 0);
cmatrix - rmatrix_ fft(rratrlx);
Fre~ti~arx
return cmatrix:

U sored as f.l_ fl:nq'
cmatrllx - Maket~atrlxFro-File-(tryname);
return miatrix;

or' nt!t('MakcFFTCMat r ixFroF;ilearz : don't, recog I ze extent ion %s~n", ext):



*lflcludoe cstdio.h>
#include <strIrng.h>
finclude <zlib.h>

0 
de "rcorr.h"

;" ,RMatrixFromCMatrix();
CYATRIX MakeFFTCxatrixFromFileName()
void parsefn 0 ;
MNATRIX cmatrlx-corro;
RM'ATRIX Make MatrixFromF'ileExt ()

float cr, noise, scale;
char 'irmag_nam, 'win_nam;

rnaln(ar~c. argv)
Lnt argc:
char *argv[',

9.MAIRIX -matrix, laplacian:
unsigned max_row, max_col, cor max_row, cot_max_col;
float sub-max -row, sub -max -col;
char dlrtt28], base[91, ext[V], fnbufU.281;*
:MATRIX cor-locations, lap-locations;
float lap_min_value, lap_max_ value, threshold;
float cor-minvalue, cor-rcax_value;
FILE -report,
unsigned true-max_ row, true-max_rol, row_offset. col offset;
char *Ioc_ In, *Ioc_out;*
float -rvecptrl, *rvecptr2:
unsigned rm_rows, rm-cols, row. col;

If argc < 9)(
printf ("usage: %s <image> \"Image description\" <compression> \"Window description\" <noise> <scale> <max row> <m
exit(!),*

imag namT argv 21;
win tam -argv[4]:

cr - atof(argv[3](;
noise - atoi(argv[51lhlOO.;
scale - atoi(argv(j/l00.;
tre -xro atoi(argv[fl(;

true-max-col -atoi(argvt8fl;*

if (argc > 9 && strncmp(argv[91, "nil",))I
locin - argv[91:

else(
locin - (char *) NULL;

if {argc > 10 && strncmp(argvtlo(, "nil"))
loc-out -argv[101;

Ielse!
loc out -(char 1) NULL;

if (argc > 12)
row offset - atoi(argvjlljl;
col _offset - atoi(argv[l21(;

else(
row offset - 0;
col _offset - 0;

parsefn(argv)1], dir, base, ext);
sprintf(fnbuf, "1%s%s~rep", dir, base);
if ((report - fopen(fnbuf, "w+")) -- (FILE -(NULL)

fprintf(stderr, "%s: Cannot open report file %s\n", argv[01, fnbuf);
exit (-1);

rmatrix - MikeR±'atrixFromFileExt (argv~l11,

fprintf(report, "Image %s at compression %3.lf:1 against window %s.\n",
argv[21, cr, arqvf4j);

fpr-intf(report, "Window contains %4.,2f%% noise and is out of scale by a factor of %4.2f\r", noise, scale):
if (true 7max -row 66 true-,iax-col)

ele printf(report, "Location of max in original is (%u,%u(\n", true max rnw~row offset, true max col-col offset);

forintf(report, "Location of max in original is unspecified\n");

* find max _pixel _iocation(rmatrix, O,0,0,0,&cor_max_row, &cor_max_cob);

W Freaxtrlxsubp~xe _ oca~nn~'~at~xcor max row, cor-max_col,
&sub-max-row, &sub_max_cob, 8, 8)1;

fprintf(report, "Location of max in compressIon Is (%u,%u), sub-pixel is (03,,f)',cnr mnax row-row -offset, cor ma

Iaplaician - rmaitrlx secondderivative(rmatrlx, 1);
threshold - PM ELEMENO'(rmatrix, max row, tax col(/5.0;



P,1

rm-rows - (unsigned) RHROWS (rratrix);
rm-cols - (unsigned) RM4C0LUNNS(rmatrix);

* for (ro - : row < rm_rows; row++)
wrvecptrl - STORAGE )RM_ROW~rmatrix. row));
rvecptr2 - STORAGE (RN_ROW(laplacian, row));
for (col - 0; col < rm cals; col++)

if (-rvecptrl*+ < threshold)j
*rvecptr2++ - 0.0;

else(
rvecpt r24+;*

find-max_pixel_location(laplaci.an. 0, 0, 0, 0, &max_row, &max_col);
fprintf~report, *Max Laplacian Value Is Pg at location (%u,1u)\n",

RMELENENT(laplacian, max_row, max_col), max-row, max-col);

if (true max -row && true -max_Col)(
if((rmax_row - true m-ax row) 11 (max_col - true_max_col))

forintf(reoort, "Laplacian pixel error is (%d,%d) .\n',
(max-row - true max_row), (max-col - true_max_col)l;

if ((cor max row - vmax_row) !I (cor_.max col - max_col))
1the Laplacian and the correlation maximum do not agree

find a new correlation maximum near the Laplacian
find-max_pixel _locatlon(rmnatrix, max_row-4, max_col-4, 8, 8, &cor_m.ax_row, rcor max col):

smoothed_derivative_statistic(report, rmatrix, max_row, max-col, row-offset, col _offset, 8, 8);

if b1c -';. '- (Char *) NULL)(
cor -locations - MakeIMatrlxFromF~le(loc_in):
cor -max -value - RN_-ELENENT(rmatrix, cor_max_row, car -max_cal);
AdjustLocations(report, rmatrix, cor_locations, row-offset, cal _orfset):

else
collect-radial _maxima and locations Irmatrix, car-max_row, cor_.max cal,

&cor mm -value.1 &cor_mnax_value, &cor_locations);

10 i (Lc-out !-(char *) NULL)
Dumplnteger~lock(loc_out, cor-locations);

report _carr_side-lobe-info~report, rmatrix, car_ locations, car_max_row, cor_max_col. row-offset, cal _offset);*

/- collect and report on Laplacian radial peaks *1
collect-radial _maxima -and_ locatioi s~laplacian, max_row, max_col,

&lap_ mm _value, &lap max value. &lap locations);

reot_laplacian_side_ lobe_info(repart, laplacian, lap locations, max_row, max_col, row_offset. cal _offset);

fclose (report);

report corr_side_lobe_ infa~repart, rm.atrix, locations, max_raw, max col, row-offset, cel_offset)
*IE report;

.RMA-.'RIX rmatrlx;
TMATRIX locations;
unsigned row offset, cal_offset;

unsigned 1, 1, dist, row, Cal. rm_rows, rm_cols;
RVECTOR derivatives, ratios;
FILE *fp;

float ratio, max _ value, max_ ratio-0.0;
unslned .nax raw, max-cal. max _dist;

max row - 'M_ELEMENT(bocatlons. 0, I);

max-col - IN ELEMENT(locat'ons, 1, 01;
max-v 1a.e - M-EL-EMENT, rmatrx. max_ row. max-col);

rn._rows - ''nslqned) RM _ROWS (mat.rix);
rm cols - (unshgned) 1._OLUNNS(rmatrlx);

pr~tf("rpot eon derlvatlvo _ n~o()(...n"I: fflush(stdaut(;.derivatjvors - MNakefllector(IL, 'MCOLUMNS I ocat ions)l
ratios - XakeRVector(OL. :M_=,DlUMNSZ(locations((;

fprlnt !(report, "\n'borrelat ion. Ibde! Lobe informat ion, Maximum Value is %o\n",rix value);
pr1lrt!(rnport, "5d-oeT-okRtoOFs-D)Own Distance Laplacian Locat>

for (tl; IN ~ YN~~aton
row - NEEFN'oain,~(
cmol - IN ELEMENT(locations,:,l);



m rcorr.c.......
dist - _ELEMENT~locations.2,i);
/*if (!dist) continue;*/

VREF(ratios, 1) - ratiu - PM_£LEMENT(rmatrix, row, coi)/max-value;

if (ratio > max_ ratio && dist !- 0)
max ratio -ratio;
max-ditst =dist;

if (row -- rm_rows-i I1 col - rm_cols-i 11 row -- 0 11 col -- 0)

eleIVREF~derivatives, i) -0.;

VREF~cderivatives, i) -4.*RM_ELEMENT(rmatrix, row, cot)
- MELEMEN'T~rmatrix, row+l, col)

-PMELEMENT~rmatrix, row-i, col)
- _ELEMENT(rmatrix, row, col+i)

-MELEMENT(rrnatrix, row, cot-I):

fprintf(report,
%of -9f %-4u %-9q (%ku,%u)\n",

ratio, (float) -10.tlogl0(ratio), dist, VREF~derivatives,I), row+row offset, col+col _offset):

row - IM_ELEM.EN'(ocations,0,1);
col - IM_ELEMENT~tocations,i,i);
dist -ELEMENT~iocations,2, 1);
ratio - MELEMENT~rmatrix,row,col)/max_value;

fprt~ntf~rcport, 'Noaroot Corr sldolobo: ratio tf, d~down %f at distance %u\n",
ratio, -iO.lIogiO~ratio) , dist);

fprintf(report, "Largest Corr sidetobe: ratio %.1, d8down %f at distance %u\n",
max-ratio, -iO.iloqlQ~max_ratio), max-dist);

f- oe(drvsm,"a-")
fprintf~fp, "%% Laplacians at Side Lobes for %s Wf:i against %s %f%% noise, %f scale\n",

imag_nam, cr, win_nam, noise, scale),

fprintf(fp, "corr_%03u_%C3u_dist - "
(unsigned) (cr), (unsigned) (scale-100.));

for (1=0; i< IN_COL.UMNS(locations); i++)
dist - IM_£LEMENT(locations,2,l);
if )i 64 !dist) break;
fprintf~fp, "\t%u\n"1, dist);

fprintf~fp, "\t]:\ncorr_%03u_%C3u lap-
(unsigned) )cr), (unsigned) (scale-100.));

for (J-O; 1<1; ,++)I

fprintf~fp, "\t%g\n", VREF(derivatives, J))

fprintf(fp, "\tl;\ncorr_%03u_%03u ratios-7'
(unsigned) )cr), (unsigned) (scatot100.));

for (J-0;* J<i; J++~)I
fprintf(fp, "\t%08f\n", VREF~ratios, J));

fprtntf(fp. "\t];\n"):
fclosef(fp);
FreeRVector (derlvatives);
FreeRVector(ratios);

report _laplactan_s4.de lobe tnfo~report, taptacian, locations, max_row, max_cal, row_offset, cot offsot)
FILE *report;
RMA7RIX laplacian;
!MATRIX locations;
unsigned row-offset, cot offset:

unsigned i, j, dist, row, cot, rm_rows, rm_cots:
RVECTOR derivatives, ratios:
FILE * fp;
float. ratio, max_value, max_ ratio-0.0;
unsigned max row. max_cot, max dist:

m.ax-row - 'M-ELEMENT(tocations, 0, 0);
frax_ col - :'MELEMENT locaL iors, 1, 0) ;
-'ax-value - RM-E LEMFNT(laplacian, max-row, max_cot);

rrmrGW5 - (unsigned) RMR0WS(laplacian.);

V rm _cots - (unsigned) RMCOLUMNS(taplaclan);

prlntf-.("report _second derivattlveC_ nfo() . ..\n"),; fflush(stdout);
derivatives - MakeRVector(OL, IM_COLUMNS~locations((;
ratlos - MakoRVector(OL, IMCOLUMNS(locations)(;

fpritt(rcport, "\nLaplacian Side Lobe Information, Maximum Value is %q\n",mnx vatun'),
fpri.ntf~report, "Side-Lobe-To-Peak-Ratio O~s-Down Distance Laplacian Location\n"(;
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or (i-C; I < 1M COLUMNS(ocations) i++)

row - TMELEMENT(locations,O,i)I
col - T.M-ELEMENT(locations,l,i):
dst -ELEMENT(locations,2,i);

/*i (!dist) continue;*/

VREF(ratios, I) - ratio - RM _ELEMENT(laplacian~row,col)/max_value;
If (ratio > nax_ratio && dist !- 0)

max ratio - ratio;
max-dist - dist;

VREF(derivatives, 4) - RM_ELZMtNT(laplacian, row, col):

fprintf (report,
%08f %-9f %-4u %-9g (%u, %u) \n",

ratio, (float) -1O.*IoglO(ratio). dist, VREF(derivatives,i), row+row-offset, col+col offset);,

row - TN_£ILEENT(locations,,I):
col - TM_ TLEMNT(locations,,l);
dist TM_TLMENT(locations,2, 1):
ratio - RN_EtLTMENT(laplacian,row,col)/max_value;

fprlntf(report, "Nearest Laplacian sidelobe: ratio %f, d~down %f at distance %u\n",
ratio, -10.-loglC(ratio), dist);

fprintf~report, "Largest Laplacian sidelobe: ratio %f, d~down If at distance %u\n",
max-ratio, -lO.*loglO(max_ratio), max_dist):

fp - fopen("lderivs.m", "a 11);
fprintf(fp, "%% Max Radial Laplacia-s for Vs %f:1 against ts %f%% noise, %f scale\n",

imnag_nas. cr, win_nam, noise, scale);

fprir.tf(fp, "lap_%C3u_%03u-dist - (1
(unsigned) (cr), (unsigned) (scale-1OO.));

for (i-C; I< TM CLUMNS(locations): I++)I
dist - TM ELEMENT(locations,2,i);
i, (i && 7dist) break;
fprintf(fp, "\t%u\n". dist);

* fpr~lntf~fp, "\tl;\nlap_-%03u_%O3u lap-
(unsigned) (cr), (unsigned) saeO.)

for (1-0; j<i; J++)(
fprintf(fp, "\t1,n", VREF(derivatives, J)):

fprintff(fp, "\t(;\nlap_%03u_%03u-ratios-
(unsigned) (Cr), (unsigned) (scaielCO0.));

for (J-0O: J<i; J+..
fprintf(fp, "\t%08f\n", VREF(ratios, J));

fprintflfp, '\tl:\n'i;
fclose (fp);
FreeRVector(derivatives);
(reeRVector (ratios);

void find local .Pax~rn-atrix,trow,tcol, row,col)
IMATRIX rmatrix;
unsigned trow, tcol:,
unsigned -row, *col;

float maxval;
unsigned currow, curcol;

mtirow, icol, save_row,saocl

currow - trow;
curcol - tcoi;
maxval - RMELEMENT(rmatrix, currow, curcol);

while (TRUE)
nave row - save_cal - C;
for (irow - -1; Irow < 2; irow++)I

for (icol - -1; icol <2; icol++)
if (maxvai < RN_FLEMENT(rmatrix, currow+irow, curcol':-

mnaxval - RM ELEMENT(rmatrix, currow+irow, curco.'icol):
save row i row;
save-col - icol;

If(.lave row 1 F save col)
currow save row;
curcol s- ave to);
cant inue;
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break;O row currow:
Col -curcol;

Adjust Locat ions (report, rrnatrix, locations, row_offset, col_offset)
FILE *report:
RM~ATRIX rmatrix;
!MATRIX locations;
unsigned row-offset, ,ol _offset:

unsigned old_row, old -col, new_row, new col, i:
unsigned rm-rows, rm-cols:

nym rows - RMROWS(rmatrix):
rm-cols - RMCOL1NJS(rrsatrix);
DursplntegerBlock ("before", locations);
fprintf (report, "\nAdjustinq Locations:\n");

for (1 0: C. < TMCOLUMNS(locations), 1++)1
old-row - IMELEMENTflocations, 0, 1);
old col - IM ZLEMENT~locations, 1, 1);
if (!old-row I !old-col 1i

old-row -- rrs rows-i 1 old cal -=rm cols-i)
continue;

find -local _rax(rmatrix, old_row, old_col, rnew_row, 6new_col;
if (new-row !- old-row 11 new-col !- old -coil)

IM _ELEMENT(locations, 0, 1) - new_row:
IM_-ELEMN(T(locations, 1, iC - new_col;
fprintf (report, -\t(%u,?ku) <--> new (%u,ku)\n",

old-row+row-offset, old_col+col_offset,
new_row+row-offset, new-col+col-offset);

else
fprintf (report, "\t(%u,%u) does not move\n",

old-row+row-offset, old_col+col_offset);

Durnplntegerslock ('after" * locations);
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void find max_pixel _location(/IRMATRlX rmatrix,unsigned tnt *max_row~unsigned tnt *max_col-/);

RMATRIX rmatrtx_submatr Ix(/MR.MATRIX rnatrix~unsigned int central _row,unstgned tnt central _col,unstgned Int dtMenstonl/);

P.MATRIX sub_oixel _ ocation(/*RMATRIX rmatrix, unsigned int mnax_row, unsiqned tnt maxcol,float 'sub Max row, float *sub_max_col,unst

nMR ake_2nd deriy rmatrtx(/'unsiqned tnt rows,unsigned tnt cola'!);

'MLi XX rae.r-ix_ second derlvattve(/'RMATRIX rmatrtx*/);

econd-derivative_statistic(/'E'ILE *report,RMATR.X rmatrix,unsigqned tnt -max_row,unstpned tnt maxcoi,unsigned tnt row offset.

wsmoothed_derivative_statistic (/VFILE -report,RMATRIX rmatrtx,unsignod tnt max_row, unsigned int max_cot. unsigned tnt row-offs

void collect _radial_maxima _ and_locat(/'RMATRIX rmatrix,unstqned tnt max-row, unstcgned tnt max_cot,RVECTOR *plot,ulstgfld int Imaxi

tnt report side lobe information 1/* a lot of stuff ')
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#include <stdio.h>
*include 'assert.h"
finclude "Ziib.h"

Xrarxfft.():

FCOMPLEX Ciul();

*Comlutations on correlations

* 1. Pixel Location.

void find_mnax_pIxel location~rmatrlx, from_row, from_cal, rm_rows, rm_cois, max-row, max-col)
RMATRIX rmnat ri4x:
unsigned from_row, from col, rm rows, rm_cols;
unsigned *'max_ row, 'max_col;

unsigned row, col;
float *rvecptr, max;
unsigned to_row, to_coil

print.f('find-max_pixel _localtiono\n");,
if (from_row) printf("\tfrom_row - %u\n", from_row);
if (from -col) printf("\tfrom cal - tu\n", from_col):
if (rm_rows) printf("\trm -rows - tu\n", rm-rows):
if (rm_cols) printf(-\crm-cols - %u\n", rm_cols):

rm rows - rm_rows?rm_rows: (unsigned) P.MROWS (rmatrix);
rM cols -rm -cols?rm_cols: (unsigned) RM_COLt)MNS(rmatrix):
to-row - from_row~rm_rows;
to cal - from col~rm cols:
printf(-\tto_row - %u\n", to_row);
printf('\tto_cal - lu\n", to_col;

max - PMELEMENT~rmatrix, from row, from -col);
'max-row - from_row; *max_col - from_coil
for (row_- from_row: row < to_row; row*+)

rvecptr -STORAGE(RM_ROW(rmatrix, row));
rvecptr +-from-col;

for (col -from col; cal < to col: col++. rvocptr++)
If (-rvecptr > max)

max - *rvecptr;
-max row - row;
*max cal - col;

printf("F'ound maximum %f at row-%u, col-%u\n", max, *max_row, *max_cal);
return:

* YARIX
* sub-pixel _location(rmatrix, max_row, max_cal, *sub-max_ raw. 'sub mnax 7n1)

R eturns subpixel maximum location (in coordinates of rmatrix) of 8x8
*region centered on max raw, max -col. Also returns the smoothed 64x64
*region.

MMATRIX
sub p.'xel _locatlorn(rmatr~x, max _row, max_cal, sub_mnax row. sun_.max_cal, dimension, blowup)

RMATR.IX rmatrix;_
unsigned max_row, nax_cal:
float *sub -max-row. -sub -mrax -col;
-insignedsdlmension, blowup;

RMATPRtX region, expanded reqlon;
CMA7RIX re,:;onfft, expanded region fft;
unsigned row, cal;
unsigned temp_row, temnp co:l
unsigned dimension2, biowupsize;
uinsigned terp;
float scale;

*printf("subpxellocaton(row-%u, col-%u, dim-lu, blowup-tu)\n"~,
-ax_ row, maxcol, dlmenslon, blowup);

dlm.-enslon2 - dimension/2;
blowupslze - dimension'blowup;
terp - blowupsize - dimenslon2;

region - rmatrix submatr.'x(rmatrlx, mrAx _ row, max -col, dimension);
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region fft rmatrix ff1 (region)
FreeRMatrix(region);

expanded_region_fft
MakeCMatrix) (AINT)blowiupslze, (AINT)blowupsize);

ZeroMatrix(expanded_region_fft);

for (row - 0; row < dimension2: row-+)
for (col - 0; col < dimension2; col++)

CMELEMEJT (expanded region_fft, row, col)
CM_ELEMENT (region_ ff1, row, cot):

CMELEMENT (expanded region_fft. row+temp, Co1)
CM_-ELEMENr(region_fft, row~dimension2, col);

CMELEMENT (expanded region_fft, row, col+temp)
CM_ELEMENT~reclion-fft, row, col+dimension2);

CMELEMENT (expanded region_fft, row~temp, col+temp)
CMELEMENT(region_fft, row~dimension2, col+dimension2);

expanded_region - cmatrix_ ifft (expanded region_- ff1):
scale - (float)blowupsize/(float)dimension-

(float)blowupsize/ (float)dimension:
for (row - 0: row < blowupsize; raw++)(

for (col - 0; col < blowupsize; col+.)
PM_ELEMENT (expanded region, row, cot) scale;

FreeC~atrix(expanded_region_ ff1);

char bufferfl281;
sprinrtf (buffer, "Expanded region of dimension %d around ceftter (%u, %u),

dimension, row, col);
MakeIlrgplleprorsRMatrlx )"er.imq", expanded region, buffer);

find mnax_pixel _location(cxpanded-region, 0, 0, 0, 0, &temp row, &tomp cot):

/" put subpixel location in terms of coordinates of rmatrix "
*Sub nrax row - (float)7nax row +

))ftoat)tenprow/Tfioat)blowup-(floatdimension2);
.u acol - (Hloat)max_ col +

U(float)tempcol/float)btowup-(floatdimension2(;

printf ("sub_pixel_location: max found at )%f,%f)\n", "sub-max_row, "sub_max_cot):

prIntf ("sub_pixel_ location)) returns\n-):

return expanded region;

RMATRIX make_-2nd -derlv-rmatrix(rows, cots)
unsigned rows, cols;

M1ATR.IX rsiatrix;
print f ("make_2nd_denyv_rmatr.lx (rows- Wu, cols-su) .. ,rows, cots);
rmatrix - MakeRMatrix(OL, (AINT)rows, OL, )AINT~cols);
assert ( )rows>2) && (cots>2))
ZeroMatrix ((CMATRIX) rmatrix)
RM-ELEMENT(rmnatrix, 1, 0) -

R'4_ELEMENT(rmatrix, 0, 1) -
Rfl_ELEMENT(rmTatrix, 1, 2) -

RM-ELEMENT(rmatrix, 2, 1) -1;

RIMELEM'ENT(rmatrlx, 1, 1) - -4;
prlntf )"\n")*
return rmatrtx;

R MA-RIX rnatrix second derivativeratrix)
*Computes derivative aprox by convolving rmatrix with
1 0 1 01
T!~ -4 1]
[ 0 1 01

*sing the Fourier ethod. Returns derivative matrix.

* F(ALS E
P.MAT X
rnmatrix _second_der'vat~ve(r ,atrlx)
RMATR:X rmatrix;

RMA-RIX result, convolv;
CMATRXX convolv fft, rra. ff1:
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unfsigned =~_r- 1. tm_cclIs. row, col;
FCCMPLEX -cvecptrl, lcvecptr2;
unsigned step_squared - stepstep:. printf(-rmatrix_second_derivativeo)\n"):

rmrows - (unsigned) RM_ROWS(rmatrix);
rm_cols - (unsigned) RMCOLtJMNS(rmatrix).

convolv - make-2nd-dcriv-rmatrix(rm-rows, rm-cols):
convolv_ fft - rmatrix_ fft(convolv);*
FreeR~atrix(convolv),
-mat _fft - rmatrix-fft(rmatrix):

for (row - 0; row <rm_rows; row++)
cvecptrl - STORAGF(CM_ROW(rmat_fft, row)),
cvecptr2 - STORACE (CM_ROW(convolv-fft, row)):
for (col - 0); col < rm_cols: col++)

*cvecptri - Cmul(*cvecptrl, -cvecptr2);
cvecptrl.+, cvecptr2++;*

(reeCMatrix(convolv_fft):
result - cyatrix-ifft~rmat _fft);

FreeCMatrix (rmat _fft);
printf(-ratrix_second-derivative)) returns\n"):
return result;

# es
static unsigned count-);
MNATRIX
rrmatrix-second_derivative(rmatrtx, step)

MNATRIX rmatrix;
unsigned step;

RATRIX result;
unsigned rmn_rows, rm-cols, row, col.
unsigned step-squared - step-step;

rm rows - (unsigned) ILMRCWS(rmatrix);
rm-cols - (unsigned) RNCOLUMNS(rmatrix);. printf("rm.atrix_second_dorivative)) rows-%u, cols-%u\n", rm_rows, tm_cots):

result - MakeR~atrix()L, (AINT)rm-rows, OL. (AINT)rm-cots);
ZeroMatrlx (result);

*ifdef ICONTCARE
/* First do corners
RNELEMENT(result, 0, 0)) - RM_ELEMENT(rmatrix, 0), 1) +

RN_4ELEMENT(rmatrix, 1, 0)) 2*RN_ELEMENT(rmatrix, 0), 0);

RNELEMENT(result, 0), rm cols-i) -RM_ELE.MENT~rmatrix, 0), rm-cals-2)
RHELEMENT(rmatrix, 1, rm-cols-i) -

2*RMELEMENT(rmatrix, 0), rm-cois-i);

RMELEMENT(result, rm_rows-I, 0) - RN_-ELEMENT(rmatrix, rsi-rows-2, 0)) +
RNELEMENIr~rmatrix, rm-rows-i, 1) -

2RM_ELEMENT(rmatrix, rm rows-i, 0));

RN £LEMENT(result, rm -rows-i, rm -cots-1) -
RM_-ELEMENT~rmatrix, rm_rows-2, rm_ cots-i) +
M'qELEMENT(rmatrix, rm_rows-i, rm_cois-2) -

2*RN ELEMENT(rmatrix, rm-rows-1, rm-cots-i);

/Do Verticat edges I/
for (row - 1; row~rm ~rows-i;* row++)

RN EEMEN~resitrow, 0) RN _E-EMENT(rmatrix, row, 1) +
RN £LEMENT~rratrix. row-i, C)) + RN_ELEMENT(rmatrix, row+I, 0)

3*RM_ELEME.%T(rmatrix, row, 0));

RN_-ELEMENT~resutt, row, rm-cols-i) -
RM ELEMENT~rmatrix, row, rm -co Is-2)

RN ELEMENr(r.~trix, row-i, rm_ cots-i) +
RNELEMENT~rmatrix, row+i, rin_cots-i) -

3RNMELEMENT(rmatrix, row, -m-cols-);

/Do Horizontal edges/
for co-1; cot<rm cots-i; col-)IW RN_E',EMENTresutt, 0), cotl) - RMELZMENT(rmatrix, 1, col)

RNELEM~ENT~rmatrix, 0), cot-i) + MJLEMENT~rmatrix, 0), co1i)-
3*N ELEMEN7(rmatrix, 0), cot);

TMELEMENT~result, rm rows-., col) -
RN ELEMENTrmatrlx, rm-rows-2, col) +

RN EL).MENr(rmatrix, rln rows-i, cot-I)+
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RMELEMENT~rmatrix, rm -rows-i, cll

3-RMNELEMENT(rmatrix, rm-rows-i. coil);

f ' /* ONTCAR E

D o Central Region/
for (row - 2: row < rm.,_rows-2;* row++)

for (col - 2; col < rm cols-2: col-+)I
PM £LEMENT(result, row, coil) - step squarod

(4*RM_ELEMENT(rmatrix,row.col) -
RN_-ELEMENT(rmnatrix,row,col-l)-

RMELEMENT(rmatrix~row,col~ll-
RMELEMENT Irmatrix, row-i, coil)-

RM ELEMENT (rmatrix~row+l,coll))

44 fdef ZCMBIE
PMELEMENT(result, row, coil - fabs(R2I_ELEMENT(rmatrix,row,col-l)+

RMELEMEN4T(rmatrix.row,col+l)+RM_ELEMENT(rmatrix,row-l,col(4
RM_ELEMENT(rmatrix,row+l~col)-

4'RMELEMENT(rmnatrix,row,col)).
*erndi f

pr int f 'rmat rlx_second deriJvative () returns\n')
return result;

lendif

second -der~vatIve statistic(report, rmatrix, max_row, max_cal, row offset. cal_offset, dimension)
-FIL "report,

k.MATRIX rmatrix;
unsigned max_row, max_cal;
unsigned row_offset, cal offset:
unsigned dimension;

RMATRIX region, region derivative;
unsigned dimension2;
unsigned region_max_ row, region-max-cal;eif (!dimenslon) dimension - 64:
di mension2 - di mension/2;

print f("second_derivative statistic(rows-%,u,cols-%ou,dim-%u)\n"*,
max_row, max cal, dimension);

region - rmatrix_submratrixlrm.atrix, max row, max_cal. dimension):
region derivative - rmatrlx_second_derivative (region, 1):
FreeRWatrix (region) ;
find- max_pixel locationlregion_derivative, 0, 0, 0, 0, &region-max-row, &rogion-max_coil;

p)rintf)"*second_derivative_statistic: second derivative at (%u,%u) is %t\n",
max-raw+row_offset, ,nax_col+col_offset,

RM ELEMENT (region-derivative, dimension2, dimension2));

/*Express max row and cal in terms of rmatrix */
max row - ax row + row~offset + reglion max_row - dimension2;
.max cal - max cal + cal _offset - region max_cal - dimension2:

prin*.f ("second_derivativecntatistic: max %f found at (%u,%u)\n",
RN_-ELEMENT (region derivative, region-max_row, region_max*;o',),

max raw, max_cal);

fprintf(repart, "Laplacian Value at max location is %hf at (%u,%u(\n",
PMELEMENT (region derivative, region-max_row, region-max_cal),

max_row. max_cal):

smoothed-der'vat le stat 1stIIc (repn rt, rmatrix, mnax row, max-cal, raw_offset, cal offse., .'.;mension, bl~wu;p)
...E -report;
RXA7R:X rmatrix:
unsigned nax _row, max cal;
unsigned row _offset, cal _offset;

_uns'-gned dimension, blowup:CRMATr':X smoothed _region, region_derivative;
unsigned smoothed_ regIon_max_row, smoothed_region_.max_cal;

is float isub_mrax_row, sub max cal:
unsigned dimension2;

If (dinmension.) dimension - 9;
If Vbiawdup) blowup -8;

d!Tension2 - dimenslon/2;
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printf ("smoothed-derivative_statistic~rows-%u,cols-%u,dim-%U,blowup-%U)\n",

max-row, max_col, dimension, blowup);

'smoothed_region - sub-pixel _location~rmatrix, max_row, max_col,
&sub max-row, &sub-max col, dimension, blowup);

region derivative - rmatrlx_second_derivatlve(smoothed-region, blowup);

find-max -pixel _ location~region-derivative,
)dimenslon-biowup-biowup)/2, (dlmenslon-blowup-blowup) /2,

2*blowup, 2*blowup,
Ssmoothed region max-row, &smoothed_region-max_cal);

FreeR !atrix (smoothed-region);

1" Express max row and col In terms of rmatrlx '
sub-max-row - (float) max row + row offset +

(floatismoothed_region-max_row/(float)blowup-(fioat)dimension2:
sub-*max_col - (float) max_col - col offset

(float)smoothed_region-max_col/(fioat)blowup-float)dimensiol2,

fprintf~report,
"Smoothed )FF'T) Maximum Laplacian Value is %0.2f at (%O.3f,%O.3f)\n",

RM'_ELEMENT (region_derivative,'
smoothed_region -max -raw, smoothed_region-max_cal),

sub-max-row, sub-max-col);

#define MIN EF:OAI -3.4e38

void col lect _radlal _-maxima-and-locatlions (rmatrix, max-raw, max_cal. mm _value, max-value, locations)
RMATRIX ratriY.;
unsigned max_row, max_cal;
float -min-value, -max-value;
XMA7RIX -locations;

RVECTC'1 plot;
!VECTOR nax_rows, max_cols;
float -rvecptr;O unsigned rm_rows, rm_cola, row, cal, dist, max-dist;
orum made !up, down) direction;
unsignod maxima count - ;

rm -rows - )unsigned)RM_ROWS~rmatrix);
rm-cola - )unsigned)RM_ROWS~rmatrix):
if (!max row 1 !max-cal I1 max-row -- rm-rows 11 max cal -- rm rows)

fPrlntf~stderr, "collect _radial_maxima..: max row or max cal out of baunds\n");
exit(!);

max -dist - (unsigned)sgrt)(double) )rm-rawsrm-rows+rm cols-rm cola));
piot - MakeRVectar(0OL, (A1NT)max_dist);*

max_ rows - MakelVector(OL, )AINT~max -dist);
max-cols = MakelVector(CL. )AINT)max-dist);

for (dist - 0 ; dist < max_dist; dist++)
VREE')plot, dist) - MINFLOAT;
VREF')max-rows, dial) -I;
VREF(,max_cola, dist) - -1;

*mir,_value - RC4_ELEMENT~rmatrix, 0, 0);
for (row - 0; row < rm-rows; row++)(

rvecptr -STORAGE(RM_ROW~rmatrix, raw));
for (cal 0,C cal < rm cola: col+s, rvecptr++)

dial - )unsigned) )sgrt))double) ((row -max_row)" (row -max row) +-
(col - max_coi)*icol- max_cal))) + .5);

If )VREF(plat, dial) < *rvecptr)I
VREF'(piot, dist) - *rvecptr;
VREF')max rows, dial) - row;
VREF~max-cola, dist) - cal;

if )*min value > *rvecptr)
.mm -value - *rvecptr;

-rxvalue -VREF(plot, C);

for (dist -0 1 dial < mnax_dist; dinlt-)f
If (VREF~piot, dint) < lnih _value)

VREF (plot, din-t) - 'mm nvalue;
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(i:ocations) -MakelMatrix COt,3L,OL, (AINT)max distl2);
ZeroMatrix((lIocatiofls):
ma xima count - 0:e MELEMENTCWiocatiofls), 0, maxima _count) - VREF'(max_rows, 0);
IM_£LEMENT((lIocations), 1, maxima_coUnt) - VREF(max-cola, 0):

1M_ELEMENT((locations), 2, maxima _count) -0;

maxima-count++;

direction - down;
for (dist - 1; dist < max-dist, dist++)

if (VREF(plot, dist) < VREFiplot. dist-C))
If (direction--up)I

P mark as max and change direction
IMELEMENT()*locations), 0. maxima_count) -

VREF(max_rows, dist-l);

IMELEMENT((*locations), 1, maxima_Count) -
VREF~(max-cola, dist-iC;*

IMELEMENT()*locations), 2, maxima-count) - dist-1,
maxima count++;
direction - down;

else if (direction -- down)
direction -up;

IMOOLIUMNS)(locations)) -maxima count;,
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Illnclude (stoio.h>
#include <zllb.h>
*include "Jtools -h"
*ude "rrs corr.h'

nvoid Rescalelmage));

maln(argc, argv)
int argc:
char *argv,];

MATRIX image, subimage;
unsigned row. col, width, height:
char buffer(128(, dir(1281. base[91, ext(41;
float rate, scale;

if (argc < 8)(
printf ('usage: %s <image> <row> <col> <width> <height> <rate> <scale> (outputl\n", argv(0l);
exit (1)

row - atoi(argv[21);
col - atoi~argv(3fl:
width - atoi~argv[4fl:*
heignt - atoi~argv(51):
rate - atof(argv(61);
scale - atof(argv(71);

if (width -- 0 11 height -- 0)
printf("%hs: width and height must be non-zero\n", argv[01l;
exIt (1):

Image - MakeRMatrix~'romFileExt (argv(l1(
if (scale !- 0.0 && scale < 1.0)1

unsigned srew, scol, swidth, sheight;
srow - row - height/2;
scol - col - width/2;
swidth -2*width;

sheight -2*height;

subimage n ake_smaI1_image(imaqe, sheight, swidth, srew, scol);

f (rate !-0.0)

tntoduce~aussianWhite.Noiselsubimage,sheight,swidt-h, double)rate);

If (scale !- 0.0 && scale !- 1.0)
Rescaletmage (subimage, sheight, width, (double) scale)*

Zerolum matrxeubmake. wIdth, heiht); ih, ith o, o)

s~ritf~uff Re sblmage o s: ximau, heigu, width%, hdueight-%u

argvtlL, col, row, width, height);

if 'ar-,c > 8)
parsefn(argjvr8!, d~lr, base, cxt);
if(base[0()

DumpCoeff'Block ~argv[8! , subimage);
exit (0):

D0umpCoe f f9lock )"aaaa. flIt , s ubimago)
exit t);



#include <stdio.h>
#include Czlib.h>
#include "Jtools.h"

1 lude "-m-corr~h"
ine max~a,b) )))a)<()f?(b):(a))SRIX rmatrix_ loterpolate)):

void Rescaletmage C)

RUMAT R r X
rmatrlx_ interpolate(rmnatrix, row_start, cot _start, dimension, blowupsize)
RMATRIX rmatrlx;
unsigned row-start, cot_start, dimension, blowupsize;

unsigned row, cot, rm_rows, rm_cots;
RMATRIX region, expanded rmatrix:
CMATRIX rmar _fift, expanded rmatrix_fift;
unsigned temp, dimension2;
float scale;

printf )"rmatrlx_ interpolate: \n"):
dimension -direnson?dtmens ion,:RMROWS (rmatrix);
dimension2 dimension/2;
temp - blowupsize - dimension2;

If(row start !-0 11col start :-0 11 dimension (- RRWS~rmatrix))
ratrix - rratrlx submatrix(rmatrix, row_start+dlmonsion2,

cot-start'dimension2, dimension),
.oat if ft - rmatrix _fft )rmairix);

FreeHMatrix~r-natrilx)

else
rnat -ft - rmatrix_fft(rmatrix);
PreeRMatrix (rmatrix);

expanded rmatrix_ fift -
MiakeGMatrix) (AINT-) biowupsize, (AINT) blowupsize);

ZeroMatrix (expanded_ roatrix_ift);

for (row. - 0; row < dimension2; row++)I
for (cot - 0; cot < dimonsion2; cel++)

C.MELEMFNT~expainded_ roatrix_fift, row, cot)-
CM -ELEMENT~rmnat_fft, row, cot);

CMELEMENT (expanded_romatrix_- fft, row+temp. cot)-
MLMNrmtrtrow+dimension2, cot);

CM ELEMENT (expanded_rmatrix_fft, row, coltemp) -
CM4_-ELEMENT~rmat_ift, row, cot+dimension2);

CMfELEMENT (expanded_rmatrlx -fft, row+temp, coltmp)=
CMELEMENT(rmat_fft, row+dimension2, col+dlmenslon2);

expanded-roatrlx - cmratrix_ifft~expanded_rmatrix_ift);
FreeCxatrtx~expanded rmat~rix ftt);
/* crratrix iifift divided each element in expanded rmatrix by

*blowupsize*blowupsize when it should have divided by
*dimensiondlmenslon

scale - (fl-oat~blowupslze/)float)dl.mension*
(float)blowupsize-/)floait)dilmension;

for (row - 0; row C biowupsize; row++)I
for (cotl - 0; cot < blowupsize; col-+)I

RMELEMENT (expanded_rmatrix, row, cot) *- scale;

Makelmgile~romaMatrlx("j:\\bigw2.iog., expanded rmatrix, ;
return expandeOrrrairix;

void Rescaletmage~rmatrlx, .,eight, width, scale)
RMATRIX rmatrix;
unsigned width. height;
double scale:

PNATRP:X interp;
unsigned row, cot;
u;nsigned row offset, cot offset;
unsigned nS prntf)?escle~hge:scale - %iif\n', scale);

n ,ax(,didth,hPlqht);
If (scale > 1.0)

n- awlthih)
row offset - (unsIgned) (512. -(I l.-height/l(n'scale))/2.()
cot offset - (unsigned) (512.' (LI-width/)ns cale) (/2.)),
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interp - rnatrix_interpolate(rMatrix, 0, 0, n, 512);

for (row - 0; row < height; row++)(

for (col - 0; co I < w idth: co1l-+)I
RN_£LEMENT(rrnatrix , row, c ol) -

RN £ELEMENT (interp,
row_offset + (unsigned) (512./n/scale'row),

col _offset (unsigned) (512./n/scalecol));

?reeR~atrix (intorp);
return;

else
1scale < 1.0 '
/~Rescale R~atrix to contain widthl2 by height/2 points '

row_offset - (unsig~ned) (512. C(1l.-height/ (nscale( (/2.)) + 128:
col _offset - (unsigned) (512.*((l.-width/(nscae))/2.)) + 128;

interp -rm,.atrix_interpolate(rmatrix, 0, 0, n, 512);

for (row - 0; row < height; row+,
for (col - 0; col < width: col++)

if (row < height/2 && col < width/2)
RN £LEMENT(rmatrix, row, col)

RN_ELEMEiNT(interp,
row-offset + (unsigned) (512./n/scalerow),

col _offset + (unsigned) (512./n/scalL-col));

else
P11 ZLEMENT(rrmatrix, row, col) -0.0;

FreePRMat rix finterp);
return;
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R.'iTRIX rmatrix submatrIx(/*RMATRIX, unsigned int central row, unsigned int cent ral Ico1, unsigned Int dimension/);
void DumpRVector(/-char *fn,RVECTOR rvecl/):
WvECTOR MakeRVectorFromi'ile(/*char *fn*/);

Id ZeroSumfR~atrix(/*RM.ATRIX rmatrix,int width,int height*/);
d Normal -ati(RATRI( rmatrix/);
iMae m!gFileFromR~atrix(I*char *filename,RMATRIX rmatrix,char -comment-/):

Wern void parsefn(/*char *fn char *dirbuf,char *basebuf,char *extbuf*/);
IMATRItX MakeR~atrixFronF'ileExt (/*char *fn*/)
CMATRIX MakeCMatrixFromFile(/*char *filename*/);
void DumpC.4atrix (/char *f-name,struct UNNAM4ED *czratrix*/);
RMATRIX RMatrixFromCMatrix (/*CMATRIX cmatrix-/);
double randori 0(;
double gaussian random 0;
void IntroduceGaussianWhiteNoise(/RMA11TRrX rmatrix, unsigned rows, unsigned cols, double rate-/):
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linclude <stdio. h> IE M

fincl ude <assert.h>
*include <malloc.h>

lue<strings. h>
Liude <zlib.h>

lude "Jtools.h"

char *xAMaI'loc(P

rmatrix-submatrix(rnatrix, row, cal, dimension)
*Creates a submatrix of "rmatrix" whose "dimension"'dimension"
*entries are the submatrix of that size with center "row", "col" in
"rmatrix".

Dimension defaults to 64 if zero. rmatrix Is not altered.

RNATRIX rnatrix_submatrix(rmatrix, central _row, central_col, dimension)
PUNAIRIX rmatrix;
unsigned central _row, central _cal;*
unsigned dimension;

RMATRIX region;
unsigned row~col,dimension2;

if (!dimension) dimension - 64;
dImension2 - dimension/2;

If ( (central row+dimension2 > (unsigned) RNROWS (rmatrix))
(cent-ral _c:ol+dimension2 > (unsigned) RN_COLUMNS (rmatrix)) 11
((int)centrai-row-(int)dimension2 < (int)O) 11

fprintf(stderr, "rmatrix_submatrix: arguments invalid\n");
exit (-1);

printf("-matrlx-submatrix(row-%u, col=%u, dim-%u)..",
central-row, central _col, dimension);

pr-lntf ( from row %u to before row %u", central _row-dimension2, central row+dimnonsion2);
region = MakeRMatrix(OL, (AINT)dimonsion, OL, (AINT)dimension);
for (row - 0; row < dimension; row++)

for (cal - 0:col<dimension: col+4)
.RM_ELEMNT(rogion, row, co.)

RM ELEMENT(rmatrlx, (central_row-dimension2-row),
(central _col-dimonsion2+-col);

*ifdef ZOMBIE
for (row -central _row-dimension2; row < central _row+dimension2; row++)

for (col - central _col-dimension2;colcontral_col+dimension2; col++)
RN EZLEMENT (region,

row- (central _row-dimension2),
col-(central col-dimension2)) -

RNELEMENT(rmatrix, row, col);

fendif
printf (\n"), fflush (stdout(,
return region;

vold DumpRVectur(fn, rvec)
char *fn;
RVECTOR rvec;

RMATRIX rnatrix;
uns'qned 1

rmat mix -Xake.R~atrlx (IL. ':, OL, STZE (rvec))
for fl-0; i<II1ZE(rvec): i'-)

M _ELEMEN'Irmratmix, 0, VRPF(rvec. i);

I.r.-pCoeff31ock(fn, rmatrix(;

rpeturn:

91CR Mak0vctorFrmFile0(fn

RMAi'R:X mmatrix;
RVECTOR mvec;
'jnsnnd 1
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-matrix -MakeR1~atrxFromFile(fn);
for (1-0; i<RMCOLUNS~rmatrlx(, 14-4)f

VREFirvec, i) - RMELEMENT(rmatrix, 0, 1);

(reeRMatrix(rmatrix);

return rvec;

Function: ZeroSumR~atrix

*Modifies: input

Description.:

* Transforms RM-ATRIX "rmatrix" to be zero-sum. Optional arguments
width and height override PM_CCLUMNS() and RM_ROWS().

void ZeroSumR~atrix(rmatrix, width, height)
RMATRIX matrim;

mnt i, j, rm_rows, rm_cols;
float *rvecptr,average;
double sum-C.0:

printf("ZeroSumRMatrix(width-%d. height-%d):\n", width, height);
rm -rows - (height)?height: (int)R(M_ROWS (rmatrix);
rm-cols - (width)?width: (int)RM_COLUMNS(rmatrix);

for (i-0; i<rm rows; i++)I
rvecptr - STCRAGE(R-MROW(rmatrix, i));
for(J-0; J<rm_cois; j++)I

sum +- *rvecptr±+;

average (sum/Crm_rowsr_cols)l;

for (i-0; i<rm rows; i2+)(
rvecptr - STORAGE(RLMROW(rmatrix, i));
for(J-O: J<rm_cols; j++)f

(*rvecptr) -- average;
rvecpt r++;

printf ("ZeroSumRMatrixo( returns\n");

Function: VormalizeRMatrix

Modifies: Intut

Description:

* ransforms PMATRIX "rmatrix" to be zero-sum with a range of 255.

Assuimes that C is a valid colunmn.

void normalizeR.Matrix (matrix)
P-MAT RIX matrix:

int i, I, mm ~rows, rn cols;
float * rvocptr, average,rnax,min, element,range, scale;
double sum-O.0;

.mrows - (int) .M -ROWS (matrix);
rcols - Cint) PM COLUMNS (rmatrix);

prim.tf("NormnalizPRMatrIxoC called with size -= %~"
rm_rows, rm cols);

ff lush (stdoutC,

max - min - RM £LEMENT~mmatrix, C, C);

for (1-C; iemm rows; !++)I
rvecptr - STORAGE(RMROW(rmatrix, 1));



for(J-O;* j<rm,_cols;* J-
element - *rvecptr++;
if (min>element) min-element;
else if (max<element) max-element;
sumf + - element;

average - )sum/(rm_rows'rm_cols));,
range - max - min;
scale - 255./range;

printf("NormalizeRMatrix: max -%f, min-%f. average-%f, range-%f\n",
max, min, average, range);

ff lush (stdout);

for (i-C; i<rm_rows; i4-+)
rvecptr - STORLAGE (RI_RW(rmatrix, i));
for(J-O; J<rmncols: J++)I

(-rvecptr) - scale" ((-rvecptr) -min);
I' )rvecptr) - 255*((*rvecptr)-average)/range;

'II

void
Make :mgF ileFromRMatrix (filename, rmatrix, comment)
char *filename, *commnent;
RM'ATRITX rmatrix:

reqister int 1, J
unsigned char data8;
char out str)20];*
in: rows, columns;
.ILE *img fil'e;.( TYE(rmatrix) !-TYPE_RMATRIX)

printf ("MakelmgFile~romRMatrix -argument is not an RMATRIX!\n");
exit (-I);

rows - RMROWS )rmatrix);
columns - RM')COLUMNS (rmatrix);

/* in NO? C-386, _pmode takes the place of "wb" in the fopen '

_pmode - 0x8000;
imq file - fopen (filename, "w*):
if ((rng-file -- NULL)

printf ("MakelmgFileFromIatrix - can't open %s\n", filename);
exit (-1);

NormalizeRMatrix(rmatrix);,

dataB - 0x33; I" ASCII '3' '

furite (&data8, 1, 1, img file);

fwrlte (comrent, 1, strlen (comment) - 1, img_file);

strcpy (out str, "Data Format");
fwrite (out _str, 1, strien (Out_str) + 1, img file);

strcpy (out_ str, "u_char");:
fwrite (Out _str, 1, strlen (out _str) 4. 1, 1mg file);

strcpy (out str, "Y Dimension");
fwrltte (out _str, 1, strlen (out _str) +1, ~gfl)
Sprintf (out str, 1%d", rows);

fwrite (out _ sr, 1, strlen (out _ str) + 1, nfl)

strcpy (out str, "X Dimension"):

* rite (out _str, 1, strlen (out _str) + 1, 1mg file);

~rintf (out _str, "Wd", columns);
fwrite (Out _str, 1, strien (Out _str) + 1, 1mg file);

for (j - 0; j < rows; J++)
for (i - 0; 1 <columns; 1+4)

data8 - (unsigned char) RI'_ELMENT~rmatrix. J, i);



U('write )&data8, 1, 1, img fIle) < 1)

printf )"MakelmqFileF'rom1RMatrix -write errorlRn");
exit (-1);

fclose (img file):

void parsefn(fn, dirbuf, basebuf, extbuf)
char -fn, dirbuffl, basebufuj, oxtbuf(J;

int i, dotindex;

extbuf(Oj - NULL:
dirbuf [Ol - NULL;
basebuf[Ol - NULL;
dotlindex - strlen(fn);

for (1 - dotindex-l; i>-O: i--)
iff (fn(i] -- '.')

/- found extention "
strncpy~extbuf, &fn[i+l), dotindex-i);
dotindex - i
cont inue;

(f fn[i] 11 '\' t n~ij -- '/' 11 fn~i1 -''

strncpy(basebuf, &fnfi+lJ, dotindex-i-i);
basebuf(dotindex-i-1] - NULL;

break:

strncpy~dirbuf, fin, i1W
dirbufli] - NULL:

W strncpy(basobuf. fn, detlindox);
basebuf~dotlndexj - NULL:

prlntff"dlrname: dir-ts, base-%s, ext-%s\n", dirbuf, basebuf, extbuf);
return;

R-MATRIX MakeR'MatrlxFrom~ileExt (fin)
char -fin;

char dir(128], base(9], ext[4J;
parsefn(fn, dir, base, ext);
U Ubase(O])

prlntf)"NakeR~atrixrromFiletxt: Couldn't parse filename %s\n",
fn);

exit (-1);

if (access Un, 0x04))
0* Use "dir" as temp space "
sprintf~dir, "MakeR.MatrixrromF'iletxt: %s", fin):
perror (d Ir)
exit (-1);

if )strcmp~ext, "1mg"))
return MakoRMatrixFromlmgrile~fn);

If U'strcrmpfext, "fit") 11 !strcmp~ext, "cor"))f
return MakeRxatrixFromrilo~fn);

if strcmp(oxt, "*fft"))

I" stored as t fRiles
return MakeRMatrl xprom'ilefn);

prlntf)"MakeR'atrixFromrF'ileExt: don't recognize extention %s\n", ext);
exit (-1);

*define SWAP 0x535
7
4150 /- ASCII "SWAP" "
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This code has to be prepared to make the swap if necessary, but alas
left no way of knowing whether the swap is in fact necessary.

My solution: if we get an early EOF, we swap and try again.
also, if there is still some file left after reading,
we swap and try again. I realize this is an outlaw
routine, but wtf?

*/

static int swap - (FALSE):

CMATRIX
MakeCMatrixFromFile (filename)
char "filename;

register Int i, J;
unsigned short rows, columns:
unsigned short datal6:
unsigned long data32, data32b;
float fl_temp:
CMATR:X cmatrlx:
FCOMPLEX -cvecptr;
FILE "infile;

/* _pmode set takes the place of 'rb" in the fopen
pmode - Cx8000:
infile - fopen (filename, "r"):

if (Infile -- NULL)
{

prlntf ("MakeCMatrixFromFile - can't open file %s\n", filename);
exit (-l):

Oifdef SWAP
fread '&data32, 4, ', Infile):
if (data32 SWAP)

data32b 0;
for (I - I: i < 4; I++

data32b ((data32 >> (24 - (i " 8))) & Oxff) << (i 8):

i* (ata32b SWAP) /* must be an old style file, without SWAP

rows - -(unsigned short *)&data32;
columns - ((unsigned short *)&data32 + 1):

else

fread (&rows, 2, 1, Infile);
fread (&columns, 2, 1, infile);
swap - TRUE:

else

fread (&rows, 2, 1, Infile):
fread (&columns, 2, 1, Infile):

OpIse

fread (&rows, 2, 1, infile):
fread (&co.umns, 2, 1, infile);

*endif /- SWAP /

if (swap)
dazai6 - rows >> 8:
Iata" - (rows & Zxff) << 8:
rows - datal6:
datal6 - columns >> 8:

data!6 - (columns & Oxff) << 8;

columns - datal6;

if (rows > 16384) ( /I kind of arbitrary
( .swap)

swap - TRUE:

fclose (Infile);
return (MakeCMatrxFromFile (filename)):

else
prInt. ("MakeCMatrixFromFlle - broken file, line %d\n", _LINE_
exit (-2);

cmatrix - MakeCMatrlx ((AINT)rows, (AINT)columns);

for ( - : < rows: J-+)
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cvecptr =STORAGE(CMROW(cmatrixj)):

for (I Q ; i < columns; i+ , cvecptr++)
if (fread )&fl _tem'p, sizeof (float), 1, Infile) < 1)

if(!swap)I
swap - TRUE:

0 ~fclose (infile);
return (MakeCMatrix~rompile (filename))

else
printf (-MakeC~atrixFromFile - broken file, line %d\n", _LINE_:
exit (-2):

If (swap)
data32 * (unsigned long *)&fl_temp >> 24;
data32 I- ()W(unsigned long *)&f1_temp >> 16) r Oxff) << 8;
data32 !-((-(unsigned long *('fl _temp >> 8) & Oxff) << 16;
data32 I- (*(unsigned long *)&fl _temp s Oxff) << 24;
fitemp - *(float *)&data32;

cvecptr->r - fI _temp;

If (fread (&fl _temp. sizeof (float), 1, infile) < 1)
if (!swap)(

swap - TRUE;
fclose (Infile);
return (MakeCMatrixFrom'ile (filename)):

else
prlntf ("MakeCMatrixFroFile - broken file, line %d\n", __LINE-);
exit (-2);

if (swap)
data32 - *(unsigned long ()&fl temp >> 24;
data32 I- ((*(unsigned long ()&fl _temp >> 16) & Oxff( << 8;
data32 I- ((*(unsigned long *)&fl _temp >> 8) & Oxff( << 16;
data32 I- (*(unsigned long *)&fl_temp & Oxff( << 24;
fl temp - *(float ()&data32;

cvecptr->i - fl _temp:

/The next read SHOULD produce an error. If not, try again
if (fread (&fl _temp, sizeof (float), 1., infile( > 0)

if ("swap)f
swap - TRUE:
fclose (Intile);
return (MakeCMatrixF'romFile (file'name))

else
printf ("MakeCMatrixE'romFile -broken file, line %d\n", _LINE_)
exit (-2);

f.alse (Infile)
,wap - FALSE;

void
0u.-pCMatrix (! _rarn. crrazr~x)
char *f na mec;
CMATRIX cmatrix;

register int i, 1;
unsigned shiort datal6;
unsigned loreg dAtA32;
floa fltemp;

FCOMPLEX *cvecptr:,
FILE loutfile;
insigned cm-rows, cm cols;

if (TYPE(cmatrix) !-TYPE-CMATRIX)
printf )"DumpCMatrix - Argument is not a CMATRIX\n"(;
exit (-I):

/*_pode set takes the place of "wb" in the fopen
-pmode - Ox8010:
if (toutfile - fopen (.'_name, "w"() -- NULL)I

printf ("DumpCMatrix - can't open file %s\n", f name):,
exit (-2);



cm_rows - (unsigned) CMROWS(cmatrix);
cm ~cols - (unsigned) Ci'ICOLUMNS(cmatrix):

* t a32 -SWAP;
write (&data32, 4, 1. outfille),

data16 - CM_ROWS(cmatrix);
ffwrite (&dntai16, 2. 1, outfile);
datal6 - CM-COLUMiNS(crnatrix);
ffwrite (&datal6. 2, 1, outfile):

for (j - 0; j < cn rows: J-+) I

cvecptr -STOR.AGE (CM_QOW(cmatrix, j) ;
for (J 0; ' < cm -cols; i-, cvecptr++)

fl temp - cvecptr->r:
fwrite (sfl temp, sizeaf(float( * 1, outfile):
ff1_temp - cvecptr->±;,
'write (&fl temp, sjzeof(float) , 1, outfile);

fciose (outfile);

RMATRIX RMatrixFro'sCMatrix(cmatrix)
CMATRIX cmatrix;

RIMATRIX r'satrix;
unsigned cs,_rows. crs cols, row, cot:
-CCMPLEX *cvecptr:
float *rvecptr;

if (TYPE(cmatrix) !- TYPE _CMATRIX)
printf ("CMatrix - Argument is not a CMATRIX!\n"):
exit(-)

r'satrix -MakeR.Matrlx(CL, (ANT~c~mrows. OL, (AINT~cm-cols):

for (row -0: row < cm_rows: row+.)I
rvecptr - STORAGE (RM._RCW (rmatrix, row));
cvecptr - STORAGE(CM_R'OW(cmnatrix,row)l:
fo cdco-C;. col <Cm-nco--; col++, cvecptr++)

*rvecptr- - cvecptr->r;

return rrratrix;

double randomnt1

doubto retval;
retval - fdouble) ( (double) (rand (( 1771875) /(doublel 1771875. 0(
return retval;

double gaussianrandor((

stat ic int generate_p - TRUE;
static double r, theta;

if (generate _p)
r - zqrt(-2.-loq(randomt())); /* rayleigh distribution/
theta - 2.-PIranlomt(); 1* uniform distribution/
generate p - FALSE:
return (r * cos(thetafl: /* gaussian

else
generate p - TR'jE:
return (r * sinltheta)); /gaussian '

* ntroduceCaussianWhites*olse(rmatrix, rows, cols, rate)
RMATRIX rmatrix;
unsigned rows, cols;
double rate;

unsigned row, col, rm_ rows, -m_cols;
double power, grand:
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PYMATRIX noise:

double rm-power, n_power. t _power:.rm_rows - (rows) ?rows: (unsiqned)RY._ROWS(rmatrix);
rrn-cois - (cols) ?cols: (unsigned) PMCOLUIMNS )rmatrix);

power - 0.0;
/- find arerage power of matrix1
for (row - 0: row < rm rows; row++)

for (col - 0; col < rm-cols; col-)
power +- (float) )RMELEMEN4T~rmatr.Ix, row. col)*RM_£LEMENT(rmatrix, row, col)):

rnpower -power;

power I-(double) (rm_rowsr-m_cols):,
power -sqrt (power) - sqrt (rate);
pritf ("sqrt (power) sqrt (rare) = %lff\n", power);

noise - MakeR04atrix(OL, (AINT) rm_rows, 0L, )AINr) rm_cols):
/* Snow th'e matrix */
for (row - 0: row < -m_rows: row++)

for (col - 0; col < rm-cois: col-)(
RN_-ELEMENT~noise. row, col) -(float) )aaussian_random)) power);

1Calculate power of noise
for (row - 0; row < -m_rows: row++)

for (col - 0; col < rm_cols: col++)
power -(float) (PM_ELEMENT~noise, row, col)-RMPLEMENT(,nnine,row~coi));

n_power =power;

/* Add noise to rrnatrix1
for (row - 0: row < rys_rows: row++)

for (col -0; col < rm_cols: col++)
P.'.1_LMENT(rmatrix, row, col) +- M_ELEMENT(noiso, row, col);

/* Calculat" power of combined rratrix and noise I/
fr(row - C: row < rm-rows: row++)

for (col - 0: col < rm-cols col-)
power - (float) (PM_£LEMENT(rmatrix, row, col)(RM_ELEMENT(rmatrix, row, coi((:

t power -power:

printf ("Powers: rmatrlx 'kq, noise %g, combined %q, %4.1f%% noise\n", rmpower. nopowor, t_power, lOO.*n_power/t_power);



IS:14$m msubimgac
.include <stdlo. h>
#include Czlib.h)

O argo. argv)
int argc:
char -argv[!l:

RMARqIX image, subimaqe:
unsiqned row, col, dim:
cnar buffertl2B), dirfl-281, baso(9!, ext[4],

if )arqc < 5)(
prtntf)"*usaae: %s <image> <row) <co1> <dimension> )output)\n.", arqv[O]):
exit (!),

row - atot argv(21):
col - atoi(argv[3l):
dim - atol1(arqvL41):*

it (dtm -- 0)
prtntf)"%s: dimension must be non-zero\n", argvfOJ);
exit (1);

4:nage - MakeRI'atrixFroFttoExt(,argv[1l);
sucimaqe - rmatrix-subsatrix~image, row, col, dim):

;pfIntf (buffer, "SubImage of %s: x-%u, r-%u, dim-%u",
argv(1J, col, row, dim):

If (argc > 5)[
parsefn~argv[5). dir, base, ext):
If )base[01)

DumpCoefft3lock )argv[51, subimago)
etfic! ZOMBIE

MakelmgrileFromRMatrix (argv[51, subimage, buffer):
oxit (0)

0umpooef!Slock)"*smail.flt". subimage):
*ifdef ZOMBIE

MakelmgrilerromR.Matrix ("smallirng", subimage, buffer):
exit )

fond)!



89/1/02...
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*clude <stdio.h>
linclide czlib.h>

lude"assert .h":

main(argc, argv)
tnt argc;
char "argv[]:*

RMATRIX mratrix:
unsigned row, cot, r, c;,
float result:
unsigned char byte:
char dir[1281, basef9j, extL4l, fnrt12ej;
FILE "fp:

if (argc < 2)
fprlntf(stderr. "usage: ts c<matrix>", argvt0fl:
exit (-1);

fp - fopen(argv~lI, "r");
assert (fp);

rmatrix - MakeRMatrix (OL, 512L, OL, 512L(;
ZeroMatrix (matrIx):

for (row - 0; row<64;, row++)(
for (cot - 0; cot < 64: col-)

RMELEMENT(rmatrlx. row, cot) - (float) byte;

ZeroSurnRYatrlx(rmatrix, 64, 64):
parsefn(argv(1l, dIr, base, ext);
sprlrntf(fn. '%s.flt-, base):
Dumrploeffglock (fn, rmatrlx)



.SWI0126
......:O mattoolxc
nl'ld <stdio.h>

#include <zlib.h>

*RIX MakeRiatrixFromFIleExt0()

*savemat - C language routine to save a matrix in a MAT-file.

"ere is an example that uses 'savemat' to save two matrices to disk,
t he second of which is complex:

FILE *fp;
* double xyz[10001, ar)10001, ai(10001,*

fp - fopen("foo.mat','wb");
* savemat(fp, 2000, "xyz*", 2, 3, 0, xyz, (double -)0);
* savemat(fp, 2000,..a,,, 5, 5, 1. ar, ai);

fclose (fp);

typedef struct
long type; 1* type '
long mrows; 0row dimension "
long ncols; 0column dimension/
long imagf: I' flag Indicating imag part1
long namlen: /- name length (including NULL) "

Fnatrix:

savemat(fp, type, pname. mrows. ncols. imagf, proal, pimag)
r:LE *fp: /* File pointer */
Lnt :ype; /* Type flag: Normnally 0 for PC, 1000 for Sun, Mac, and "

/* Apollo, 2000 for VAX 0-float, 3000 for VAX C-float
/* Add 1 for text variables.
/* See LOAD in reference section of guide for more info. '

int mrows; /* row dimension */
mnt ncols; /* column dimension/
int imagf: /* imaginary flag */
char *pname; /* pointer to matrix name "
bl e :proal: 1' pointer to real data "
i le pimaq; /* pointer t:o Imag data '

W £matrlx x
int inn:

x. type -type;

x.mrows - inrows:
x.ncols - ncols;
x.lmagf - imagf;
x.namlen - strien(pname) + 1;
mn -x.mrows - x.ncols:

fwrite(&x. sizeof(Fmatrix), 1, fp):
fwrite(pname, sizeof~char), (lnt)x.namlen, fp(;*
fwrlte(preal, sizeof(double), inn, fp);
if (imagf)(

fwrlte(piinag, sizeof(doublo), inn, fp);

void MakeMATFileFromRMatrix~fn, rmatrlx, name)
char *fn:
RMA'IRIX rmatrix;
char *name:

insigned rin rows, rn cois, row, col;
float *rvecptr:
double *preai, *prealptr:

FIL. *fp:

rrmrows - (unsigned) RM_ROWS (rmatrix):
rm cols - (unsigned) RM_CCLUMNS(mtrIx);

prnalptr -preal - (double *) AMalloc((sizeof~doubl.e)rm rowsrmcois));

for (row-C: row<mrows: row-+) f
rvocptr - STORAGZ(RM_RCW(rmatrix, row)):
for (coi-O: col~rm cols: col-+)I

preal(rn rowscol'rowj - *rvccptr++;*
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parsefn~fn. dir, base, ext);
sprint

9
)buf, "%ks%s.mat", dir, base);

_pmode -OxSOOO;
if (Ufp - topen(but, "w")) -- (PILE -(NULL)

sprintt (dir, "MakeMIAT~ile~romR~atrix: %s", but);
perror (dir);
exit (-1);

savemat~tp, 0, name, rm_rows. rm_cols, 0, preal, (double *)NUJLL);
return:

man~rc argv)
int argc;
char "argvVj;

char name[128];
char dir(l2S], base(9], extf4], buf[1281, tn(128];
RNATRIX rmatrix;

if (arqc < 2)j
fprt ntt(stderr. "usage: %s cimage> )mat-name)\n", argv 0J(;
exit 4);

matr-lx - MakeR-atrxromFile~xt(argvifl;

parsetn(argvtlI, dir, base, ext(;
sprintt~tn, "%s%s.mat", dir, base);

if (argc > 2)
strcpy(namo. arglv(2j, 126):

else(
s trcpy(nare, base, 9):

VakeM.ATFile~romR1Matrlx(tn, matrix, name);9 eturn 0;



23:3~ 14makefile

* is' is *a pr otot ypi ca! m,*akefi*1e.* *t i ncl1udes *a good starting-
0 set o f inference rules and macros.

.............*.... .**...... ......
I Macro def.1nions for Make variables.
.,I
:FLA(;S- -:c:\ndp -Ic:\ndo\zlib

L:= c:\lib
:HRAR:ES

HSL~ -zlib

*For Microsoft C 5.1
- clI

* For performance
#CFLAGS - /AL /Zdp /G2 /Oxn /W2
41LFLAGS - /NOI
0 For debuqgin
6CF.,AGS - /AL /2.lidp /G2 Ida /W2
OLFLACS - /CO /LI INOI
OAFLACS - /M1 /v /w2 /z /Zi IZd

# For NDP C compiler
- CC

CELAGS - -0'-M -n2 -n3
* -symbols place symbols into th~e linker file
f -q t -rn on. trace and debug information
I -7a generate franc pointer for all functions
I -r-2 print names of files as opened
I -CSI for runtime range and bound checking
*-0;(LVM! :L1loop unrolling and [Malias optimizations

AF:AGS

* FTXE exp .obl a.a* .c

'CC) S(OFLA\GS) S$ .objl S(LA3RARIES)

c exe:
S(CC-) S(CFLAGS) S(IFLAGS) $*.c $(LIBRARIES)

S(CC) S(CFLAGS) S(DF'LAGS) -c S(IFLAGS) S*.c

.c.exp: S$ .obj
$(CC) S,(CFLAGS) S(OFLACS) S .obj -lz -icgrex

................... .........................

oncrr.cxp: n corr.ob jtools.obj rm _corr.ob
S(CC) S'CFLAGS) S(OFLACS) m_corr.obj jtools.obj rmcorr.obl -lz -lcgrex

-_r, r~ex: -rcorr.obj rcorr.obl Itols.ob,' rmcorr.ob
hIC S(C'-LAOC) DFAC mnrcorr.obj rccrr.cbi jtools.obj rm~cr~b l l~e

- nall.exp: m_sn'all.obj jtools.cbj ro_corr.obj interp.obj
$(=C 5(CFL1AGS) S(DFLAGS) m_smal-obj itools.obj rmcorr.obj interp.obj -lz -lcqrex

n~f.,j'7qcxp -,'ubimq.obj Itools.obl rn corr.obj
$(CC) S(CFIAGS) S(OFLAGS) n_ zubimg.obj jtoois~obj rmcorr.obj -Is -lcgrox

7s#.exp: 7se.obj Itools.obj
$(CC, I. .-AGS) S(EIFLAGS) mse.obj jtoois.obj -Is -lcgrex.001 O3jS - 7attool .obj jtools.obj

oo..nxp: S(MATTOOL OBJS)
is ',CC) S(CFIAGS) S(DFLAGS) $(-MATTOOLOBJS) -Is -icgrex

f 1 12 1m,-C3,5 - flt21mq.obj Itoois.obj rmcorr.obj
f:21",.exp: $(flt21mg _OBJS)

$(=)I S(CFI.AGS) S(DFLAGS) S(flt21mq_083S) -Is -icgrex



90/01/17:
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.n iak~win_QSJS -makewin.obj jtools.obj rm_corr.obj
mnakewirn.exp: S(rnakewifl O3JS)

$(CC) S(CFLAGS) S(DFLAGS) S(makewifl_OBJS) -lz -lcgrex


